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METAL-MINE ACCIDENTS DURING THE CALENDAR 
YEAR 1921. 


By Witi1am W. ApDAms. 


INTRODUCTION. 


Fewer men were killed and injured by accidents in the metal mines 
in the United States in 1921 than in any previous year covered by 
the reports of operating companies to the Federal Bureau of Mines. 
Likewise, the number of men employed at the mines was smaller than 
in previous years, as was also the total shifts worked by the em- 
ployees and the average number of workdays per man. 

The operators’ reports showed 93,929 employees, who worked 
22,352,702 shifts during the year, an average of 238 days of work per 
man. Accidents killed 230 men and injured 18,604 others, thus indi- 
cating a fatality rate of 3.09 and an injury rate of 249.69 per thousand 
men employed, based upon a standard year of 300 working days. 
In 1920 the fatality rate was 3.16 and the injury rate was 242.02. 

The reduction in total shifts worked by all employees in 1921 
amounted to 45 per cent as compared with 1920. Thisloss waslargest 
for copper mines and least for gold and silver mines. The actual 
reductions in the number of shifts worked was 60 per cent for copper 
mines, 53 per cent for iron mines, 51 per cent for the lead and zinc 
mines in the Mississippi Valley States, 31 per cent for nonmetalic 
mineral mines (excluding coal), and 15 per cent for mines of the 
gold and silver group. 


SCOPE OF STATISTICS. 


The tables presented in this paper are based on reports representing 
2,896 mine operators, or 385 less than in 1920. The reports were 
received directly from the operating companies in all States except 
Alaska and California, where the reports were furnished by the Terri- 
torial mine inspector and the State industrial commission, respec- 
tively. The reports from Arizona, Idaho, and Utah were received 
by the bureau in cooperation with the State mine inspector for each . 
of those States. The reports for all States cover prospects as well 
as producing and nonproducing mines and cover mines operated all 
or part of the year. They are voluntary responses to the bureau’s 
request, for no Federal law requires such reports to be rendered. It 
is believed that the figures published are reasonably complete for the 
entire metal-mining industry. 

The tables in the following pages are arranged so as torepresent five 


divisions of the mining industry as follows: 
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Copper mines.—This group comprises all of the copper mines and 
prospects reported in operation in the various copper-producing 
States. 

Gold, silver, and miscellaneous metal mines.—This group comprises 
the gold mines (both lode and placer), silver mines, lead-silver mines, 
gold-silver mines, the lead and zinc mines other than those in the 
Mississippi Valley, and the mines working ores of quicksilver, man- 
ganese, tungsten, vanadium, chromium, ete. Also, pyrite mines are 
included, as the cinder is used in some metallurgical works for its 
iron and copper content, and bauxite mines because bauxite is the 
main source of metallic aluminum. 

Iron mines.—All of the important iron mines, representing 122 
operators, are included in this group. 

Lead and zinc mines (Mississippi Valley).—This group comprises 
the lead and zinc mines of the Mississippi Valley only. 

Nonmetallic mineral mines.—The nonmetallic mineral mines include 
those producing asbestos, asphaltum, baryte, diamond, emery, feld- 
spar, flint, fluorspar, garnet, graphite, gypsum, kaolin, lithia, mag- 
nesite, mica, mineral paint, phosphate rock, quartz, salt, soapstone, 
sulphur, tale, tripoli, and turquois. Coal mines are not included. 
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PUBLICATION OF ACCIDENT STATISTICS. - 


The bureau hopes that the distribution of information on acci- 
dents at metal mines will help to establish a uniform basis for record- 
ing and reporting mine accidents, the number of men employed, and 
the number of days or hours of work performed, When all mine- 
accident statistics are thus placed on the same basis, the making of 
comparisons and the drawing of conclusions will be rendered much 
easier, and safety work at mines will be facilitated. 

Many States at present have no inspectors for metal mines; the 
reports issued by the various States lack uniformity, as the ‘fseal 
years are not the same and the mines subject to inspection differ; 
moreover, the States do not agree on what constitutes an injury, and 
indeed do not all agree in defining the term “fatal accident.” Again, 
compensation laws in most States apply to all mines, but in some 
they are elective at the option of the operator. 
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The Bureau of Mines will be glad to receive suggestions, from State 
inspectors and other persons interested in mining, as to the form in 
which accident statistics ean be presented most effectively and their 
publication made most useful to the mining industry. 

In addition to the statistical report on accidents at metal mines, 
the bureau issues yearly separate reports covering fatal and non- 
fatal accidents at mills and smelters, quarries, and coke ovens, and 
fatal accidents at coal mines. Copies of these reports may generally 
be obtained free of charge by applying to the Director, Bureau of 
Mines, Washington, D. C. 


CLASSIFICATION OF INJURIES. 


The bureau’s classification of serious and slight injuries has been 
on a 14-day (2 weeks) basis since 1915. Prior to that year an injury 
was not classified as serious unless it resulted in a loss of time of 
more than 20 days. Details by States and causes for the year 1921 are 
given in Tables 19 and 20. 

The classification and the number of injuries for each group since 
1915 are as follows: 


Fatal, serious, and slight injuries, 1915 to 1921. 


Injury. 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 


2. Serious (time lost more than 14 days): | 
A. Permanent disability— | 
Total! 35 44 39) 62 7 12 7 
Partial 2 wae 574 693 666 | 640 321 345 173 
B. Others 7,242 | 10,009 | 10,220 | 9,066 | 7,848 | 7,894 4,817 
3. Slight (time lost, 1 to 14 days, inclusive). --| 27,444 | 37,401 | 35,361 | 35, 147 | 23,330 | 24,311 | 13, 607 


Total nonfatal injuries................-- | 85,295 | 48,237 | 46,286 | 42,915 | 31,506 | 32,662 | 18, 604 
| | | 


1 Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight, paralysis 
or other condition permanently incapacitating workman from doing any work of a gainful occupation. 

? Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, 
any dislocation where ligaments are severed, or any other injury known in surgery to be permanent partial 


disability. 
ACCIDENT STATISTICS, BY STATES. 


A compilation of the accident statistics for all metal mines operated 
in 1921, by causes and States, is given in Tables 3, 4, and 5. Tables 
35 to 42, inclusive, give summary data, by States and years, relating 
to labor, accidents, etc., for the five-year period 1917 to 1921, in- 
clusive. The fatalities and injuries are further classified to show 
the causes of the accidents in each group of mines. (Tables 17 and 
i CAUSES AND- DISTRIBUTION OF ACCIDENTS. 

Tables 16, 17, and 34 show the number of’ deaths and injuries 
from any one cause in each group of mines and for all the mines 
combined. ‘Table 18 shows the percentage of fatalities and injuries 


due to any one cause for the year 1921. At the bottom of Table 17 
is given a similar percentage covering the 10-year period 1911 to 


1920 for the United States as a unit. 
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Tasie 4.—ALL MINES: Fatalities, by causes and States, 
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State. 


8 Mine cars, mine locomotives, 
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Taste 5.—ALL MINES: Injuries, by causes and States, 
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during the year ended December $1, 1921. 
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Taste 5.—ALL MINES: Injuries, by causes and States, 
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during the year ended December $1, 1921—Continued. 
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16 METAL-MINE ACCIDENTS IN THE UNITED STATES. 
ACCIDENT STATISTICS, BY GROUPS OF MINES. 
COPPER MINES. 


Reports received from 357 companies operating copper mines 
during 1921 show that accidents caused 55 deaths and 4,722 nonfatal 
injuries. The number of employees was 18,300 and they worked a 
total of 4,461,296 shifts, an average of 244 workdays per man. The 
number of shifts represents a reduction of 60 per cent from the year 
before. The fatal-accident rate was 3.70 per thousand employees 
(300-day basis) and the injury rate was 317.53, as compared with a 
fatality rate of 3.43 and an injury rate of 323.20 in 1920. 

The total shifts worked by underground employees at copper 
mines constituted 73 per cent of the labor performed by all copper- 
mine employees; accidents among these men resulted in 89 per cent 
of all fatalities and 86 per cent of all nonfatal injuries. Most of the 
nonfatal accidents underground resulted from falls of rock or ore 
from roof or wall, loading at working face or chute, haulage equip- 
ment, timber or hand tools, and drilling. 

Surface employees (not including open-pit) performed 24 per cent 
of the total shifts and suffered 10 per cent of the nonfatal injuries. 
The main causes of accidents among surface workers at copper mines 
were hand tools, falls of persons,-machinery, haulage, and nails and 
splinters. 

The reports showed that only 2.6 per cent of the total shifts were 
worked at open-pit copper mines, with no fatalities among the men 
and 3.3 per cent of the injuries. Of these nonfatal accidents the 
Majority were caused by falls or slides of rock or ore, hand tools, 
haulage, and falls of persons. 


GOLD, SILVER, AND MISCELLANEOUS METAL MINES. 


The figures for the “gold and silver” group of metal mines are 
based on the reports of 2,135 operators, who employed 26,516 men 
during 1921. The total number of shifts worked by all employees 
was 7,121,402, a decrease of 15 per cent below the year 1920, and 
each man averaged 269 workdays during the year as compared with 
279 in the preceding year. Accidents resulted in 78 deaths and 
5,352 nonfatal injuries, representing a fatality rate of 3.29 per 
thousand 300-day workers as compared with 4.20 in 1920, and an 
injury rate of 225.46 as compared with 204.82. 

Men working underground worked 70 per cent of the total shifts at 
this group of mines; they suffered 85 per cent of the fatalities and 
83 per cent of the nonfatal accidents. The main causes of accidents 
underground, in the order of their importance, were falls of rock or 
ore from roof or wall, timber or hand tools, rock or ore while loading 
at face or chute, haulage, drilling, and falling down chute, winze, 
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raise, or stope. Shaft accidents resulted in about 21 per cent of all 
fatalities and less than 3 per cent of all injuries at the “gold and 
silver” group of mines. 

Employees in surface shops and yards worked 28 per cent of the 
shifts for this group of mines and sustained 15 per cent of the fatal 
accidents and 16 per cent of the injuries. Most of the injuries 
resulted from hand tools, falls of persons, machinery, nails and 
splinters, and haulage equipment. 

Open-pit workers performed slightly less than 2 per cent of the 
total man-days of labor and had less than 1 per cent of the nonfatal 
injuries; there were no fatalities. The principal causes of accidents 
among open-pit workers were hand tools, falls or slides of rock or ore, 
haulage equipment, steam shovels, falls of persons, and machinery. 


TRON MINES. 


According to the reports of 122 operating companies, the mining 
of iron ore in 1921 employed 30,559 men, who worked 6,410,573 
shifts, an average of 210 shifts per man. The total number of shifts 
represents a loss of 53 per cent from the amount of work done at 
iron mines in 1920. . 

Accidents resulted in the death of 65 men and the injury of 4,507, 
indicating a fatality rate of 3.04 and an injury rate of 210.91 per 
thousand 300-day workers, as compared with a fatality rate of 2.34 
and an injury rate of 200.49 in 1920. 

Underground employees at iron mines worked 53 per cent of the 
total shifts, and had 69 per cent of the fatalities and 69 per cent of 
the injuries. Most of the injuries resulted from falls of rock or ore 
from roof or wall, timber or hand tools, haulage equipment, rock or 
ore while loading at face or chute, and drilling. 

Open-pit and stripping operations were credited with 24 per cent 
of the total shifts worked at iron mines. The employees suffered 22 
per cent of the fatalities and 17 per cent of the nonfatal injuries, 
The majority of the injuries were caused by haulage equipment, falls 
of persons, steam shovels, hand tools, and falls or slides of rock or 
ore, in the order stated. 

Employees in surface shops and yards worked 23 per cent of the 
total shifts and received 9 per cent of the fatalities and 14 per cent 
of the injuries. The main causes of nonfatal accidents were hand 
tools, falls of persons, machinery, nails and splinters, and haulage 
equipment. 

LEAD AND ZINC MINES. 


Accidents at lead and zine mines in the Mississippi Valley in 1921 
resulted in the death of 14 men and the injury of 2,062. The number 
of men employed was 6,948; they worked 1,629,191 shifts, an average 
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of 234 workdays per man. The total shifts worked was 51 per cent 
less than in 1920. The accident rates per thousand 300-day workers 
were 2.58 killed and 379.67 injured, as compared with 3.27 killed and 
327.97 injured in the preceding year. 

Of the total shifts worked, 77 per cent were by men employed 
underground. Among these employees all of the fatalities and 91 
per cent of the injuries at lead and zinc mines occurred. Most of the 
injuries were caused by rock or ore while loading at face or chute, 
haulage equipment, falls of rock or ore from roof or wall, drilling, 
and machinery. 

Men employed in surface shops and yards worked 22 per cent of the 
shifts and received nearly 9 per cent of the injuries. The main 
causes of accidents among this group of workers were machinery, 
hand tools, falls of persons, and nails and splinters. _ 

Less than 1 per cent of the total shifts worked were in open-pit or 
stripping operations; in these there were no fatalities and only one- 
seventh of 1 per cent of the injuries. 


NONMETALLIC MINERAL MINES. 


Reports on accidents at mines producing nonmetallic minerals 
were received from 216 operators, who employed 11,606 men. Each 
man averaged 235 workdays during the year, the total shifts worked 
by all employees being 2,730,240, a reduction of 31 per cent from 
1920. Accidents resulted in 18 deaths and 1,961 injuries among 
the employees, representing a fatality rate of 1.98 and an injury rate of 
215.47 per thousand 300-day workers, as compared with a fatality 
rate of 2.89 and an injury rate of 161.88 in the preceding year. 

Underground employees worked 24 per cent of the total shifts at 
nonmetallic mineral mines and had 44 per cent of the fatalities and 
32 per cent of the injuries. The main causes of injuries were rock or 
ore while loading at face or chute, haulage equipment, falls of rock 
or ore from roof or wall, drilling, explosives, and timber or hand 
tools. 

Employees engaged in open-pit mining and stripping operations 
worked 35 per cent of the shifts and received 33 per cent of all fatali- 
ties and 21 per cent of the injuries. Most of the injuries resulted 
from falls or slides of rock or ore, falls of persons, hand tools, haulage, 
and machinery. 

Men employed in surface shops and yards worked 41 per cent of 
the shifts and received 22 per cent of the fatalities and 47 per cent 
of the injuries. Most of the injuries resulted from accidents caused 
by nails and splinters, hand tools, falls of persons, machinery, and 
railway cars. 
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Taste 16.—FATALITIES: By kinds of mines, causes, 


COPPER MINES. 


State. 


Fall of rock or ore from roof 
or wall 


_ 


Underground. 
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TasBLe 16.—FATALITIES: By kinds of mines, causes, 
COPPER MINES. 


State. 
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Total, 1981............ 
Total, 1920............. 
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and States, during the year ended December 31, 1921—Continued. 


COPPER MINES. 


Open pit. 


Grand total. 
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TaBLeE 16.—FATALITIES: By kinds of mines, causes, and 


IRON MINES. 


Underground. 
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All States, 1921............. 
All States, 1920 
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States, during the year ended December 31, 1921—Continued. 
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Underground—Continued. 


Shaft. 
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TaBLE 16.—FATALITIES: By kinds of mines, causes, and 
IRON MINES. 


State. 


or aerial trams. 
ore bins. 


8 Mine cars, mine locomotives, 


Railway cars and locomo- 
tives. 
Run or fall of ore in or from 


Electricity. 


& | Falls of persons. 
8 | Hand tools, axes, bars, etc. 
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Minnesota... S 3 alodewcet 
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Tennessee !. 
Wisconsin..... 
Other States. . 


Total, 1921 


All States, 1921............. 
All States, 1920 


1 Not segregated. 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 
Open pit. 


States, during the year ended December 31, 1921—Continued. 
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TaBLe 17.—ALL MINES: Fatalities and injuries, by causes 
NUMBER KILLED. 


Underground. 
Tete sl hee i, 
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53 sf a ga se 
Kind of mine. 5 £ 5 | 3 3 ys Py 
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wae aciecbodaaaan 2 iowsdess eguwed 
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s mene - as 1 | 20 8) 4B) MR kecctdly (Si hdvevus 
ercen of grand tot: | 
5 eheisca unser Lencaed 29. 57 -87 -43 8.70) 3.91 agehotees 
Pereentge of class total | 
ee fr PEEL eet rey 50.00 | 1.47 -73 | 14.70 | 6.62 ren 
Number killed per 1,000 300- ! | ' 
day workers employed | | | 
underground.............. 1.51 - 04 202) 44) 620) 29) AD [sss .) 4 |... 
NUMBER INJURED 
coors heim detanbahesessaesa 863 678 428 61 521 139 
Gold, silver, zoe miscella- 
922 491 511 61 473 220 
632 497 501 38 499 98 
Toad and zine (Mississippi 
VAISY) 20525 esas seccdecses 243 457 25 35 267 33 
Nonmetallic mineral. ......- 57 180 22 37 89 ll 
Total, 1921............ 2,717 | 2,303 | 1,487 232 | 1,849 501 
Percentage of grand total 
{HUE : Sx ssc as sas sanse 14.60 | 12.38 | 7,99) 1.25] 9.94) 2.69 
Percentage of class total | 
TNJUTONS 5 ccwossocaee tue sans 19.83 | 16.81 | 10.86 | 1.69 | 13.50 | 3.66 
Number injured per 1,000 | 
300-day workers employed | 
underground.............- 60.11 | 50.95 | 32.90 | 5.13 | 40.91 | 11.08 | 
1911-1920. 


| 
Fatalities 1911 to 1920: | 

pana (total United | 
States) in svicsiesscccsice 1,902 80 47 47 310 417 
fareee ot grand total. 49 | 1.28 -75| 9.89] 4.97 |) 6.68 

Injuries 1911 to 1 | | 

Bed (total United | | 
Staton). c:- sent awcsae 70,739 |37, 290 |30, 811 | 4, 465 38,879 | 9,006 | 7,528 17,712 687 | 3, 
Baccontieeatannd weal 19.80 10. 44 1.25 | 10.88 | 252| 211 | 4.96 19 1. 
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and kinds of mines, during the year ended December 31, 1921. 
NUMBER KILLED. 


Suffocation from natural 


gases. 


Stepping on nail. 


Underground—Continued. 
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TaBLe 17.—ALL MINES: Fatalities and injuries, by causcs and 
NUMBER KILLED. 


Surface. 
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Kind of mine. £3 8 b8 q ¥ : § 
ae | B23 | Se 7 ¢|¢ 
Bg] 8° |) s& g| 8/4 > 8 % HI 
g° a i be} & << ig 
2 BE | ° 2 a a] s | s 3 
Ss r¥ 
& 3.618 or) E = E = ° 
= oe |e te n = 2 ° & 
22 23 24 B 26 27 | 2 30 
—s A) 
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Gold, silver, and miscella- 
neous metal. .... » Spee cr ice : Hee Merry peterssl 1 
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Lead and zine (Mississippi 
Valley) - 
Nonmetallic mineral 
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Percentage of grand total | 
KNMGR iso icacntcisse. ces 261) 48h ices. 2.17 |.....--| 43] -87] .87 
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1911-1920. 


Fatalities, 1911 to 1920; 
Number (total United 
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Number (total United | 
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kinds of mines, during the year ended December $1, 1921—Continued. 
NUMBER KILLED. 
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TasBLe 19.—ALL MINES: Accidents during the year ended December 31, 1921, by States 
and nature of injury. 


Seriously injured (time lost, 
more than 14 days). 


Se eer 


inju 
State. Killed. | Perma- | Perma- (time 

t nent nent lost, 1 to 
total partial | Others. | 14 days). 

disa- disa- 

bility.! | bility.2 

Alabama.......- 280 72 
Alaska... 61 157 
Arizona. . 527 1, 288 
Arkansas. : 1 15 
COLO Bi 6 oho he ones cs cee cslea sande eehestnswan cscs 446 866 


Maryland... ccssissicccs senacesessocesigedtesesessece 
Massachusetts 
Michigan.....-.- 
Minnesota... 
MissGuri o252. <b acaadoess base aie ven tateeascenaszeeasa 


New Hampshire. . 
New Jersey.....-- a's 
NOW M6XICO? 2 ods ccetecescietar shel eo ¥en dns sa shaass 


North Carolina. . - 
Ohio; ....cscccaeee 
Oklahoma os 
Oregon... 


Pennsylvania... 
South Carolina? 
South Dakota. . 
Tennessee... ...- 
TONES «<class cecndeaeRh else twhiutecrtenes eeae8s 


Virginia 
Washington 
WISCONSIN sooo sc.c cede ees e tpg sesestes cecse cent ose 


WYOMING... 2.2.22. eee ee eeeee sense eee eee eeeteeereee 
Other States........2ccesseeeerescsnecscesoseconences 


Total..............5 heat? Ca utes | 230 7 173| 44,817 13, 607 


1 Permanent total disability.—Loss of both legs or arms, one leg and one arm, total loss of eyesight, paralysis, 
or other condition permanently incapacitating workman from doing any work of a gainful occupation: 

2 Permanent partial disability.—Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, 
any dislocation where ligamants are severed, or any other injury known in surgery to be permanent partial 
disability. 

2 Not segregated. 

‘The 4,817 ‘Other serious weation” include 3 cases of total disability and 67 cases of partial disability 
which have not been segregate 
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Taste 20.—ALL MINES: Accidents during the year ended December 31, 1921, by causes 
and nature of injury. 


i] 
Seriously injured (time lost, 


more than 14 days). 
4 Slightl 
a 
State, Killed. | Perma- | Perma- (time 
nent nent lost, 1 to 
total partial | Others. | 14 days). 
disa- disa- 
bility.! | bility.? 
Underground : | 
Number killed or injured by— | 
1. Fall of rock or ore from roof or wall....... 68 1 23 777 1,916 
2. Rock or ore while loading at working face 
or chute.......... . r Borrepeee ll 554 1,738 
3. Timber or hand tools Difsseessetes 9 401 1,077 
4, Explosives... " 20 3 ll 67 151 
5. Haulage (mine cars, mine locomotives, 
breaking of rope, etc.).................. Vilewonae eas 19 648 1,182 
6. Persons falling down chute, winze, rais 
or stope....... stvedeaesegues 203 293 
7. Run of ore from chute or pocket . 57 160 
8. Drilling (by machine or hand drills 211 935 
9. Electricity 15 | 42 
10, Machinery (other than locomotives or 
drills) ‘ 324 8 57 132 
ll. Mine fires... ox enuecesess|sccesoccce 
12. Suffocation from natural gases. 
13. Inrush of water. ... erevccccccleccecaccen 
14. Nails and splinters. =e 
15, Other causes ........ 614 1,983 
Total number killed or injured 
underground.........-............. 136 5 108 3,671 9,916 
——— SSS  —SS| 
Shaft: 
Number killed or injured by— 
16. Falling down shaft.......... Saaseadenccas 21 30 
17. Objects falling down shaft. . ; 33 78 
18. Breaking of cables....... F Scovseousclessvaceces 
19. Overwinding......... VilacGeaavees 
20. Cage, skip, or bucket. 65 
21. Other causes....... addsccien Seuencasbscees 1 3 43 87 
Total number killed or injured by 
shaft accidents..................... 10 163 267 
= SS SS | 
Surface: 
Number killed or injured by 
22. Mine cars or mine focomotives, gravity, 
or aerial trams..... ses higaxes rerrerr| 6 2 32 72 
23. Railway cars and locomotives............ 1 2 16 65 
24. Run or fall of ore in or from ore bins.....|....-.-...|-ss0eee8 1 4 31 
25. Falls of persons. .... Weusees madseasnceee wae, Sileicscaus ews 5 106 223, 
26. Nails and splinters. .........ssee-seccceceeeecencnes|eccesccece 2 20 231 
27, Hand tools, axes, bars, etc...........-++ a 0 ne 6 82 378 
28. Electricigy..........2002- sour aneneeabacas Di csoecuses|sncbasteds 6 37 
29. Machinery ............ whedvendegs Secun oa Si loevecneeee 13 68 220 
30. Other causeS........2...0.eeeceseeeeeeees BW leases tect 7 359 1,123 
Total number killed or injured by 
surface accidents. ...... epasispatacate | eo 38 693 2,380 


Number of wives left widows, 112. Number of children under 16 years of age left fatherless, 232, 


' Permanent total disability.—Loss of both legs or arms, one leg and one arm, total loss of eyesight, paralysis, 
or other condition permanently incapacitating workman from doing any work of a gainful occupation. 
3 Permanent partial disatlity.—Loss of one foot, leg, hand, eye, one or more fingers, one or more toes 
bite Gislocation where ligaments are severed, or any other injury known in surgery to be permanent partial 
y. 


28171—23——4 
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TaBLe 20.—ALL MINES: Accidents during the year ended December 31, 1921, by causes 
and nature of injury—Continued. 


Seriously injured (time lost, 
more than 14 days). 
y _| Silghtiy 
inju 
Btate. Killed. | Perma- | Perma- | (time 
nent nent | lost, 1 to 
total partial Others. | 14 days). 
disa- disa- 
bility. bility. 
Open pit: | 
Number killed or injured in pit by— 
31. Falls or slides of rock or ore...-.......... A itadssmss 3! 47 % 
O2; (ESXPIOSIVOS, (5.0.6. occ ciclanaSiamsian dweecsles,osa 3 2 2 f 15 
33. Haulage (mine cars, and locomotivesand 
railway cars, ete. ). LL Piakaaedanebs a oesene fc scecetes 6 47 oI 
34. Steam shovels......-.-- | 4i.. 2 | 31 | 72 
36; Falls: Of persons 2. ccsctacessk anavdccaseeter eects cate 1 31 113 
36. Falls of derricks, booms, ete.....- 2 1 ll 
37. Run or fall of ore in or from ore b; 1 1 5 
38. Machinery (other than locomotives or | 
Steam: SHOVES) wi. acs asaeesecsescscascss | ! 15 41 
39. Electricity..........22- 1 | 2 
40. Hand tools...:......-- Tene 20 | 127 
41. Othed CAUSES... cc. cnaenscocesrscccesecaes 89 | 71 
Total number killed or injured by | | 
open-pit accidents................. 290 1,044 
Grand total). ocvddedecssasieqeacssece 230 | 7 173) 14,817 | 13,607 
: \ 


1 Includes 3 permanent total disabilities and 67 permanent partial disabilities not segregated by causes. 
ACCIDENT RATES ON A UNIFORM TIME BASIS. 


In order to learn the real liability to accident of mine employees, it 
is necessary to know not only the number of men actually killed or 
injured but also the number of men working in the mines and how 
long they were exposed to the hazards of their work. If, for exam- 
ple, a mine employs 100 men for 150 days during a year, it is obvious 
that the accident rate should be only half as much as it would have 
been if the mine had been worked 300 days. It would not be correct 
to compare the accident rates for a given mine that during one year 
worked only half time and during the other year worked full time 
without calling attention to the difference in the two periods of 
operation. 

Yet, elementary as this consideration is, so-called comparisons be- 
tween accident rates for different years are often made without 
reference to the varying periods during which the men were exposed 
to the hazards of their work. 

When the Bureau of Mines’ accident questionnaire for 1921 was 
being prepared, a question was included to elicit from the operators 
information as to the number of hours constituting a standard shift 
for their men. With this information and the total number of 
shifts worked it is possible to calculate the approximate number of 
hours of accident-exposure for the mine employees. In this way 
accident rates based on a uniform number of hours of exposure 
can be presented, and such rates will more accurately portray mining 


Google REEMA EE 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 45 


hazards than could be done by rates based either on the number of 
employees or the number of shifts of varying lengths. 

Much of this information for 1921 has been tabulated. When the 
work is completed, the figures will be made the basis of a special 
report to be issued at a later date. 


ACCIDENTS CLASSIFIED BY MINING METHODS. 


Different types of ore bodies require different systems of mining 
and the occupational hazards to which the miners are exposed vary 
with the system or methods in use. In order to show the accident 
hazards for the various methods, special tables have been compiled 
which are presented in this report. The special tables do not cover 
all metal mines in the United States, but only those for which the 
reports received were reasonably complete in all details. They cover 
55 per cent of all employees and 63 per cent of all shifts worked 
underground and in open pits in the United States in 1921; men 
working in surface shops and yards are not included in these tables. 

The figures for 1921 are based on reports from 231 companies 
employing 37,511 men underground or in open-pit mining. The 
total shifts worked by these employees was 10,263,561, an average 
of 274 workdays per man. Table 21 presents a summary of the acci- 
dent and labor data for 1921 for nine different methods of mining. 

Similar figures have been compiled since 1914 and the combined 
figures for eight years are given in Table 25. For the entire eight- 
year period the fatality rate of 4.77 per 1,000 full-time workers at 
mines working the room-and-pillar system is higher than for any 
other group. The nonfatal injury rate, 352.99, for the room-and-pillar 
system was, however, exceeded by that for overhand stoping, which 
was 365.22. As is to be expected, the accident rates for open-pit 
mines are considerably below those for underground work. Among 
the various underground systems of mining, the lowest fatality and 
injury rates were for mines using caving systems. 


Operators’ reports, grouped by mining methods. 


| Number of operators. 


Method of mining. | , ) 
1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 


Room and pillar...............ceeeeeeeeeeeees 52| 62| 87 92) ot 63 55 


MBN Ais dees stevtnceetsgenes y---| 280| 26] 276, 319| 343| 246) 231 
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41 

69 

82 
10, 39] 15. 
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70 
87 
98) 
39 
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89 md 873) 26.63 82.69 68 
20. 
11 
23. 
28. 
37. 
12. 


268) 16.72 51.45) 295 


324) 9. 
159) 19.1 


060| 20. 78| 63.91) 3, 


4, 


1920. 


nare sets,cribs,etc 


Room and pillar...--+++-+07777"* 
Overhand stopin, 
a) With stu 
(b) With si 
h fi 
Total, 1920...............- 


1 Numbers refer to causes as shown on Table 24 and other similar tables. 
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TABLE 24.— Metal-mine accidents in 1921, by 
NUMBER KILLED. 


Underground. 
z |z | lg {8 lw 
ge | 3 5 3 | 32 
| 2 =< 2) <e & $5 
ye 23] 8 3 | $8 ; & 
8a |x| 5 s | 82) 82) 2 28 
So 
State. se | og 8 3 a3 = & Se 
| «5 | §5 cal . Es | o 3 ; 
| Sz} 5 8 g | Bs | 85) g > 5] 
3 cst ill Se. Coe 2 | tele | 3 | Ee 
Sela be) 2) ae ierh |e ive fas 
g ie te | el ge he be | ae ge 
= | s = = 
my a | 1 m |e 1 A aia | 
es et ——|} | 
1 2 3 4 5 6 7 8 10 
: ! 
Room and pillar.........---- IB casesey Batesese 1 ED) iosweeslesueveslccedeas|scroaceat 
Overhand stoping: | 
(a) With stulls.....-.. Gicesasetesivns as 2 Vi ledcsevclissnedctedeneaslenedetstenesests 
(b) With square sets, 
cribs, ete..... ceeee 5 tacetese 1 3 1 | 1 [eccccccleceeeenlnenee eee 
(c) With filling. 6 2! Bil syes cin efeveseies Sasssy 
(d) Shnnkage.. 5 2 3) er | 
Underhand stoping. 4 2 pasesealcoupeaslacccecatccawesed 
Caving methods 8 Lives Uiuntciaes 
Open pit, with steam SHOVEL Seas Telok eet cecal cee eee es seseves|esecceslsoccces|esescces 
Open pit, without steam 
shovel......---- evecece cose leedbseclncengse|vanceas|svacsea jettceeelseceeeeleesees tesewesse : 
Total, 1921.......... ss 2 ml 40 |e Sass tl whi lsasesees 
Total, 1920......... aes 89 6 | 3 19 25 9 5 1 6 
| ‘ 
NUMBER INJURED. 
T 
Room and pillar. .......-.-.- 238 534 46 33 8| 158 13 19 | 
Overhand stoping: | 
(a) With stulls.......... 176 119 84 57 v2 56 1 13 
(b) With square sets, 
cribs, €tC.....-00ee 384 155 215 43 4) 74 8 16 
(c) With filling.......... 137 232 7 14 38 52 3 9 
(d) Shrinkage........... 7 140 48 17 14 71 4 ran 
Underhand stoping. soe 84 | 202 43 19 9; 89 4 16 | 
Caving methods............. 607 256 478 112 47 124 15 13 
Open pit, with steam shovel.|.......|.......).--.2-e [e+ Sacgelcweesoclsvacas S|scécawalecegcestosveees|sotaeeas | 
Open pit, without steam | 
SHOVE) ce nvnncccdiccaceesalosasess sibtesalacsvcen[sacataslacvecnslensaacs lasicaceleee seed itaacseleos cages | 
Total, 1081......c02<.. 1,702 | 1,638 991 295 14 624 48 93 
Total, 1920...... Bares 3,899 | 2,946 | 2,051 468 322 | 1, 186 58 223 | 
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causes, grouped by MINING METHODS. 


NUMBER KILLED. 


Shaft. 


Underground—Continued. 


“sesneo 20 a 


‘avo 10 dyyxg | Rg 


ie ae 
SuypUyMIOAQ | & 2 
T° Sheets Doi Doi is 
*s0|quo jo Suryvag | : of : : 
; - oo : lwo 
- . on 
“syyeys UMOp ZuqTIe) swalqo | a 


“syeys Umop suyjeq | & 


“punorZzepun ‘Te}0L 


“SOSNBS JBYIO 


“yyeu uo Zuyddo}g 
"4078 jo YsTUT] 


sores s 


“soy OUT 


NUMBER INJURED. 


Google 


52 METAL-MINE ACCIDENTS IN THE UNITED STATES. 


TABLE 24.— Metal-mine accidents in 1921, by 
NUMBER KILLED. 


Surface. 
= 3 P F 
Fig | 3 
e |/3 |y é 
gg ]5 | 3 
& 
s § 35 2: . 3 g ; 
State. £5 ne S a a . s 
Ag | 8" | s i en a ea 3 
n 3s bo = he ma FI 
ea eee: sis i18 13 
gS g 5 3S = aa >) B= | te a 
2 iz 2 a g cs 2 3 
3 3 EI a g EI £ g 3 ° 
s io a a se] Q 5 & 
22 26 27 28 30 
Hour MAG HUA. os cel scsbivccceadlebacacst ee Seaelteesssclostrbesleet gens sacsecels ptewastss 
Overhand en 
(a). With stullss cc osc2.cctieacaslwasxeeayes'ecsst| sen aoe] Sasinacs] Paw seeales ea otsocdasieival mat's acabaisens oo 
(b) With square sets, 
CHIDS;-CbCs..s sevice ce 
(c) With filling. 
(d) Skrinkage. . 
Underhand stoping. 
Caving methods............. 
Open pit, with steam shovel. 
Open vit, without steam 
SROVEL 1 6 6s sus fess Sevest sens 
Total, 1981.::.:......: 
Total, 1920... 


Room and pillar .. stvcbalspeotellearsddelsagracstedecssafseass N ees Corre pee 
Overhand stoping: 
(a) With stulls.. Piesstasenerslesaacs shlaasenee|eespacn|cccagds[ssavese 
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ROOM-AND-PILLAR SYSTEM. 


The room-and-pillar system of mining is peculiarly adapted to ore 
deposits that lie flat or nearly flat. The accident data for mines 
using this system in 1921 are based upon the reports of 55 companies 
* employing 6,528 men underground; the employees worked 1,658,193 
shifts, an average of 254 work-days per man. Accidents resulted in 
20 deaths and 2,001 nonfatal injuries among the workmen, repre- 
senting a fatality rate of 3.62 per thousand employees (300-day basis) 
and an injury rate of 362.04 as compared with a fatality rate of 4.26 
and an injury rate of 310.50 in 1920. The main cause of the non- 
fatal accidents was the falling or running of ore while loading at 
chute, bin, or working face, and was responsible for 27 per cent of 
the injuries. Next in order were haulage accidents, which were 
responsible for 19 per cent of the injuries, followed by falls of rock 
from roof or wall which caused 12 per cent of the injuries. The 
injury rate of 362.04 per thousand employees for the room-and-pillar 
method was higher in 1921 than the rate for any other mining 
method except overhand stoping with filling, for which the rate 
was 445.51. 


Number killed and injured in mines using room-and-pillar method of mining during 
the calendar years 1915 to 1921. 


Killed. Injured. 

Cause. ic poe a 
1915 | 1916 | | 1918) 1919) 1920 | 1921} 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 
| | 
ia et al | rae 

Fall of rock......-... 17; 21) +33; = 10. 23, 17, 1 401} 591; 402, 430, 547| 324) 238 

Run or fall of rock or | | | | | 
ore in loading.....-|..-.a)..-..| | are es | eee 746) 998; 734, «749 =707| 873) = 542 
7 8 9 B)-n242 45 58) 31 43 43 68) 66 
6 2 6 12 429, 7 707, 544 696) 651) = 381 

y eens 1s bs00, 2 Kea 1 29 68 88 5D 43 43 

Fee 3, 3| 3). 1,045, 1,273 858 1,124 1,084) 1,174, 681 
10 «18 6) 6 124) 232} «133! 211 134) 145! 60 
SS es | f= | | et 


61 38 «4745 a 2,819) 4,013 2,953 3,151 3,254) 3,278| 2,001 
! | | 

} 6.00) 4.11 4.38) 4.26 3.674113. 95 477 17 290. 68 341. 20 303, 26/310. 50 362. 04 

| ' | | | a | 


OVERHAND STOPING. 


Accident reports for mines using overhand stoping methods were 
received from 71 companies employing 11,434 men underground; 
the men averaged 317 workdays during 1921. Fifty-three fatalities 
and 3,909 injuries among the underground workers resulted in a 
fatality rate of 4.39 per thousand men employed (300-day basis) 
and an injury rate of 323.49, as compared with rates of 4.36 killed 
and 348.34 injured in 1920. The combined fatality rate for overhand 
stoping was exceeded only by the rate for underhand stoping, which 
was 5.30; the nonfatal injury rate was exceeded by that for the 
toom-and-pillar method, which was 362.04. 
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Of the different types of overhand stoping, shrinkage showed the 
highest fatality rate, 8.60 per thousand employees, followed by a 
rate of 6.56 for mines where filling methods are used. The highest 
injury rate was 445.51 per thousand employees, for mines using 
overhand stoping with filling. At mines where stulls were used and 
also at mines using square sets, cribs, etc., falls of rock or ore from 
roof or wall were the principal cause of nonfatal injuries. At mines 
using shrinkage and filling methods,. the largest single cause of 
accidents was the falling or running of the ore while the men were 
loading at chutes, bins, or working face. 


Number killed and injured in mines where overhand stoping was principal method used 


during the calendar years 1915 to 1921. 


- 


Killed. Injured. 
Cause, [egliecoll crelce a 7 T = ] 
1915 1916 | 1917, 1918/1919 1920 1921] 1915 | 1916 | 1917 . 1918 | 1919 | 1920 | 1921 
= =—* a! | = aa eae ire 
| 
Fall of rock.......... 89) Bl a 51} 40 41) 21) 3,579) 3,431) 3,370 2,754) 1, 704) 1,685, 773 
Run or fall of rock or | | { | 
5) 5} OS 4 2s) 2, 922! 2,717) 2,325 1,630, 994 1,128) 726 
Explosives 10 15 12) 5 8, 134, 204 161 91 75) 77) 31 
Hanlage... 6 0 4}ti|: CO 1,771) 1,604) 1,798 1,443 832 912) 480 
Falls of pe 5 12) 6 9 7 519 354) 347-376, = 167) 254,131 
Miscellaneous. . 1617 #33) WW 11] 6,391 4,525 4,688 4,051 2,568 3,027) 1,630 
Shaft 5} 32 33, 31) 2t 16) 352) 363) 377) 285) 223,189) 138 
Tételccsz<24 193, 125 134 148, 98 91 53415, 66S 13, 198]13, 066 10,660, 6,563, 7,272. 3, 909 
Per 1,000 300-day | | | | 
WOPKGIS fice saseavss 4,71, 4.13 om 5.00, 4.71 4.36 4. 3! ‘imc eka vendes aaa 315. 30 348. 34,323. 49 
| | \ i | ' 


UNDERHAND STOPING. 


The figures for the underhand stoping system of mining are com- 
piled from the reports of 14 companies employing 2,993 men under- 
ground for an average of 246 days perman. Accidents killed 13 men 
and injured 714, making the fatality rate 5.30 per 1,000 employees 
and the injury rate 290.84, as compared with a fatality rate of 3.34 
and an injury rate of 357.38 in the preceding year. The fatality rate 
in 1921 was higher than that for any other system of mining except 
that for the shrinkage and filling methods of overhand stoping. The 
injury rate was lower than for other methods of underground opera- 
tions except overhand stoping with square sets, cribs, etc. The main 
cause of accidents in underhand stoping work was run or fall of ore 
while loading at face, chutes, or bins. " 
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Number killed and injured in mines where underhand stoping was principal method 
used during the calendar years 1915 to 1921. 


Killed. Injured. 
Cause. = —— - ai ————— 
1915 | 1916 | 1917 | 1918 | 1919} 1920 1921} 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 

Fall of rock. | 7 3a wi 6 7 2 95] 77} 170, 197) 121) 84 

Run or fall of rock or \ | | 
ore in loading 4 de Assessloczts ere 524] 402/394) 338,528, 211 
Explosives. 1] 3) 1) 3 2 4 217 9 33 36 7 4 
Haulage... 1 2! 3 3 6 3 365, 395) 221 282 273 116 
Falls eels tty Ph UbcaMtcesealeaate 2! a4 21 2s) 74 32 19 
Miscellaneous........)...-. Uso = eee Liickes y 450 475) 551) 634421) 271 
Bhalts. os .<ccspons coe 1 1 2 10; 3 1 23) 1} 44) 8! 10 9 
Total..........| 11) 12} 19) 26) 22 13 976 1,707| 1,380, 1,441) 1,569 1,392) 714 

Per 1,000)  300-day | { | | 
workers.o2. 0.0.5. , 5.72 3.23 4,10) 4,94] 4.33 3.34) 5, 309507. $0 460, 11/297. 99 273. 53 308. 74 357, 35/290, 84 

, ‘ | | 
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CAVING SYSTEMS. 


The figures presented in the following table represent several varie- 
ties of the caving system, such as top slicing, substoping, block caving, 
etc., and the preliminary work that is necessary for any caving system. 
Accident reports were received from 33 companies at whose mines 
9,463 men were employed underground, each man averaging 246 
workdays during 1921. Accidents resulted in 22 fatalities and 2,316 
injuriés, indicating a death rate of 2.84 and an injury rate of 298.65 
per 1,000 employees (300-day workers), as compared with a 
fatality rate of 3.02 and an injury rate of 337.57 in 1920. In 1921 
the fatality rate for caving methods was lower than for other systems 
of underground work, but the injury rate was not quite as low as 
that for underhand stoping and overhand stoping with square sets. 
Falls or slides of rock from roof or wall were the chief cause of acci- 
dents at mines using caving methods.’ 


Number killed and injured in mines using the caving system of mining during the calendar 
years 1915 to 1921. 


Killed. Injured. 
Cause. See ] 
1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921} 1915 , 1916 | 1917 | 1918 | 1919 | 1920 | 1921 
el eee oe Ee — -- =3 P= 
| 
Fall of rock... 34] 34] 36) 38} 4029 1,879, 1,962, 1,841) 1 1915) 1, 7 1,769, 607 
Run or fall of rock or 
ore in loading-..... 4) 3], [3b ah 8h 8 486) 889, 745) 936) 600, 739) 303 
Explosives......--+-- § dy 6 7 5 4 3} 66/173, 100,138) 86) 113 41 
Haulage......-.ceee. 2 6s} 13} 6 6] 4] 794) 978} 840} 798; 657) 777} 310 
Falls of persons. « coeeee 8 7 8 4 3)..... W142 124146; 194) 139] 139) 112 
Miscellaneous. . os Z| 2 Aah pate eas Fs 2, 267) 2,795 2,711) 2,658) 2,157| 2,456] 896 
Shaft.........- 4] 13) 16) 13} 8} 5} 167} 213) 1620-174) 2a) 45] AT 
— } = I 
a Total... -| 67; 80) 85} 92) 67) 55 =| 5, 801) 7, 4 6,545, 6,813) 5, 540! 6, 138) 2,316 
er 1,000 \ 
workers......---++- 3.79) 3.92) 4.28) 4.69 3.88 3.02) 2. sg “i ig pa oman Wea 55/320. 51 337, 57,298, 65 
| | \ | | 


OPEN-PIT MINING WITH STEAM SHOVEL. 


Open-pit mining with steam shovel is represented by reports from 
34 companies operating mines in 11 States and employing 5,849 
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men (shop employees excluded), each of whom averaged 277 work- 
days in 1921. Accidents killed 14 men and injured 768. The 
fatality rate was 2.59 per 1,000 employees as compared with 
1.73 in 1920, and the injury rate was 142.12 as compared with 149.13. 
Both of these rates were the lowest for any system of mining during 
1921. Haulage accidents were responsible for more injuries than 
any other single cause. 


Number killed and injured in open-pit mines where the ore was mined by steam shovel 
during the calendar years 1915 to 1921.° 


Injured. 
Cause. 7 

1918 | 1919 | 1920 | 1921 

Fall of rock.......... 144, 143 65 
Run or fall of rock or 

ore in loading ae 2) idee 4 

Explosives 25) 27) 7 

Haulage... 130, 128) 110 

Falls of persons 71) 93) 84 

Miscellaneous. . | 1,352) 704 985) 498 

PAL Gost ines onasetasa[acee set Fha] sede Raced fae dal vawselamesaBtomene ashame iemass eaashalhawiess foctaacttae aca 

Total... =< s-.252 2, 1,076 1,376) 768 


| | | \ 
workers............ 3.16 3.15] 2.81) 3.66 2.48) 1. > 5 . 58 221. 39 214. 27/178. 00,149. 13,142. 12 


OPEN-PIT. MINING WITHOUT STEAM SHOVEL. 


Reports from open-pit mines where steam shovels were not used 
were received from 24 companies employing 1,244 men. Each 
man averaged 238 workdays in 1921. Accidents killed 4 men and 
injured 217, the fatality rate being 4.05 and the injury rate being 
219.86, as compared with rates of 1.27 killed and 106.87 injured in 
1920. The total period of exposure to mining hazards for this group 
of workers in 1921 was equivalent to only 295,988 man-days, too 
small a period to give any significance to the increased rates during 
1921. Mines using open-pit methods without steam shovels usually 
have lower accident rates than those of any other group. 


Number killed and injured in open-pit mines where no steam shovels were used during 
the calendar years 1915 to 1921. 


Killed. 


Injured. 


Cause. | ] 7 1 1 
1915 1916 | 1917 1918 1919 1920 | 1921 


Fall of rock.........- } lees. lownns 2 3, 
Run or fall of rock or | 

ore in loading......|..... littvasiSscasterees Seerq saenctteess 
Explosives....... é | 
Haulége:...::2.s25 
Falls of persons. . 
Miscellaneous... .. 


- | | 
1916 | 1917 | 1918 | 1919 1920 | 1921 


Total. cccsacce 
Per 1,000 300-day ' 
workers.-........+. leer) Retr 3.39 3. | 1.27 


| } 
4. 05120, a tk 39 86. 71/131. 15/114. 23108. 87/219. $6 
| 
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ACCIDENTS IN MINERAL INDUSTRIES. 


Table 26 has been prepared to show the comparative accident rates 
for 1921 in all branches of the mineral industry for which statistics 
are compiled by the Bureau of Mines. Reports of nonfatal injuries 
at coal mines are not received by the Bureau of Mines. For all 
other branches of the industry, however, the highest injury rate was 
for the lead and zinc mines in the Mississippi V Talley States, and the 
lowest nonfatal injury rate was for marble quarries. The highest 
fatality rate was that for coal mines and the lowest fatality rate was 
that for ore-dressing plants. 

Table 27 indicates the percentage of deaths due to each of the chief 
causes of accidents at coal mines, metal mines, and quarries. During 
the 11 vears covered by the table most of the fatal accidents at coal 
mines were caused by falls of roof or side, use of haulaze equipment, 
gas and coal-dust explosions, and explosives. At metal mines the 
main causes of fatalities have been falls of rock or ore, falls of per- 
sons, the use of explosives, and haulage equipment. Fatal accidents 
at quarries were mainly due to haulage equipment, falls or slides of 
rock or overburden, explosives, and machinery. 


Tanie 26.—Accident rates in different branches of mineral industries in 1921, compared on 
a 800-day basis (length of shift not considered), 


Men employed. Number killed 
or injured per 


Aver- Equiva- 7 1,000 300-day 
age lent in | Days of ; F workers. 
Branch of mineral industry. eee 7 becod labor Killed. |Injured. 
days Actual | 300-day ertoried 
active. | number. | workers | P&7° 3 | 
feolne killed. Injured. 
ated). 
Coal mines 173 | 823,953 | 474,743 1,973 |) AAG et 
All metal mines s 238 93,929 | 74,510 230 | 18,604 3.09. 249. 68, 
ie i 244 18,300 | 14,871 55 4,722 3.70 | 317.53 
0} 


metal Sanaa - 269 26,516 | 23,738 7,121,402 78 | 5,352 3.29 | 225.46 
: | 210 30,559 | 21/369 | 6)410!573 65 | 4/507] 3.04 | 210.91 
(Mississippi Valley “sae 234 6,948 5,431 1,629,191 14 | 2,(62 2.58 | 379.67 


Nonmetallic mineral 


mines 235 11,606 9, 101 2,730, 240 
All quarries (ine 
side works)....... 233 77,185 | 59,958 | 17,987,547 
Cement-rock quarrie . 290 10,815 | 10,459 3, 137,789 
Granite quarries. . x 222 9,479 7,010 2, 102, 854 
Limestone quarri z 223 39,551 | 29,394 8,819,813 
Marble quarries. . 265 4,549 | 4,025 | 1,207, 467 
Sandstone and bluestone 
quarries. ..........2..- 183 3,928 2,394 718,310 
Slate quarries. - 240 3, 564 2,848 84, 396 
Trap-rock quarrie 216 5, 299 3,823 1, 146) 918 
All quarries (excluding out 
side works).....---------- 220 49,292 | 36,082 | 10,824,541 
All quarries (outside works 
ONY): cc cesecesscestesess 257 27,893 | 23,877 7, 163, 006 
Metallurgical plants. . 284 37,465 | 35,458 10, 637, 636 
Ore-dressing plants. 240 10,047 2,411, 148 
Smelters....-.----- 307 18, 656 5, 733, 969 
Auxiliary works. . 8, 762 2,492,519 
Allcoke ovens.....---- ‘ 257 16, 204 4, 160, 208 
Beehive coke ovens... .. 141 6,011 850, 543 
By-product coke ovens. . 325 10, 193 3,309, 755 
Total, 1921...-....... 189 | 1,048,036 | 658,537 | 197,560,952 | 2,367 |135,416 3.59 | 192.19 
Total, 1920....----..-. | 249 | 1,095,044 | 908,204 | 272,460,757 | 2,984 |156,057 3. 29 182.51 


1 Injuries for coal mines not available. 
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TaBLe 27.—METAL MINES, COAL MINES, AND QUARRIES: Principal causes 


of fatalities, showing percentage due to each cause, 1911 to 1921, by years. 


Industry. 


Cause of death. 


Haulage 
| and 
Matis 
rock, ore,|persons. 
or coal. 


r 


Total. 


1911: 
Metal mines... 
Coal mines. 
Quarries.....--..+-+ ( 
1912: | 
Metal mines.........| 
Coal mines. aS 
Quarries....--.-...- 


“Metal mines......... 
Coal mines... ‘ 
Quarries............ 


Metal mines......... 
Coal mines. 
Quarries.....-...... | 


Metal mines 
Coal mines... 
Quarries. oc. eee enee 
1916: ' 
Metal mines......... 
Coal mine 
Quarries... 
1917: 
Metal mines. . 
Coal mines... } 
Quarries. .226 2200s! 


Metal mines......... 
Coal mines. : 


1918: 


Coal mines... . 
Quarries... ......... 


1921: 
Metal mines......... 
Coal mines... 
QUBITIES Sioa sd 


7. 63 
17.13 
20. 21 


10. 28 
19.14 
27.70 


12. 88 
18.31 
23. 50 
10. 20 


18.79 
18.33 


10. 49 
18.64 
15.55 


10. 04 


20, 89 | 


19. 66 


10. 33 
22.11 
24.43 


13. 00 
24.20 
24.80 


10. 90 
20.37 
25. 20 


14.11 
21.37 
25. 84 


10. 00 
19. 36 
17.0 
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Sys 

pee gone 
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100. 00 
100, 00 
100. 00 


100. GO 
100. 00 
100. 00 


100. 00 
100. 00 
100. 00 


100. 00 
100. 00 
100. 00 
100. 00 


100. 00 
100. 00 


100. 00 
100. 00 
100. 00 
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100. 00 
100. 00 
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FATALITIES DUE TO EXPLOSIVES. 


In the number of fatalities caused by explosives, the quarrying 
industry shows a higher accident rate than either metal mines or coal 
mines. The following table shows the percentage of fatalities due 
to explosives since 1911 in the mining and quarrying industry: 


TABLE 28.— Fatalities, due to explosives, al mines and quarries in the United States. 


| 
Metal mines. | Quarries. | Coal mines. 
Year. ——SS. : 
Number. | Percent. Number.| Percent. Number.| Per cent. 
| 
| 
78 13522 50 26. 60 160 6. 02 
4 14. 22 47 22. 06 | 147 6. 08 
89 13. 03 44 24. 04 138 4.96 
60 10. 73 35 19. 44 146 5. 95 
78 14.10 28 18, 92 155 6.53 
&9 12.77 28 16. 18 146 6. 56 
79 9, 27 21 16. 03 110 4. 08 
$9 13. 78 17 13. 60 135 5.23 
48 10, 26 24 19. 51 206 8, 89 
57 13.41 | 36 20,23 | 128 5. 64 
23 10, 00 | 17 14.17 | 152 7.70 


PRODUCTION, DISTRIBUTION, AND USE OF EXPLOSIVES.! 


The mining industry is by far the largest consumer of explosives 
in the United States. In 1921, out of a total of 372 million pounds 
of explosives used in this country, 269 million pounds (72 per cent) 
were used in mining operations. Of this consumption, 145 million 
pounds were black powder, representing 90.6 per cent of the total 
production of this class of explosives; 39 million pounds were per- 
missible explosives, representing 94.6 per cent of the permissible 
class; and 85 million pounds were other high explosives, representing 
49.8 per cent. 

Table 29 shows the percentage of each class of explosives used in 
the mining industry for each year since 1915. 


1 Adams, W. W., Production of explosives in the United States, 1921: Tech. Paper 313, Bureau of Mines, 
1922, 28 pp. 
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TaBLe 29.—Percentage of explosives used for various purposes in the United States, 1915 


to 1921. 
Railway 
Coal Other and other | All other Total 
mining. mining. | construc- | purposes. . 
tion work. 
1921, Percent. | Percent. | Percent. | Percent. | Percent. 
Black powder. 1. s.25cacsesaccesedscocssecs 87.7 2.9 2.5 6.9] _ 100.0 
High explosives eo 20.0 29.8 10.7 39.5 100.0 
Permissible explosives. ..........-2.-+0220+ 92.5 2.1 -T| 4.7 100.0 
Otay is te wicwadstearmarenectenacses 57.1 15.2 | 6.1) 21.6) 100.0 
Black powder. . 86. 2 8.4) 1.9 8.5 109.0 
High explosives. . 16.3 38.9, 6.6. 38.2 100.0 
Permissible explos: 83.8 6.9 5 8.8 100.0 
MOtal scisseaa. ova sapetinedescovsednes 56.2 | 18.9 | 3.7 21.2 100.0 
1919. | : 
Black powder...... 85.0 3.5 2.8 8.7 100.0 
High explosives. . 14.9 45.3 | 6.4 33.4 100.0 
Permissible explosives 84.5 6.4 | 75 8.6 100.0 
DORAL. codascssasdessostsisssessssases 23.6 4.3 20.4 | 100.0 
Black powder. << .2.50-ccn<csescselscsosac's 22% 7.1 100.0 
High explosives. . 5.8 29.4 100.0 
Permissible explosives. .......+.-2+.2.+-+6+ 80.9 4 8.8 | 100.0 
MOtal ss Sec ascenasne Posyategoneeei eas 57.1 3.5 16.5 | 100.0 
1917, | 
Black powder. . 85.1 4.7 6.8 100.0 
High explosives. . 10.8 7.8 31.0 100.0 
Vermissible explosives..............220e0- 76.5 +2 9.1 100.0 
Total. chic. casacveaeoopdvcssvecessnes 51.0 6.7 a 100.0 
1916, 
Black powder. ..... 82.1 5.0 9.3 100.0 
High explosives. ... 8.2 8.6 31.6 100.0 
Permissible explosives. 76.6 .3 5.2 100.0 
Total..........-.. giesibstetsdzeace! ; 44.4 6.5 20.3 100.0 
1915. | 
Black powder. -..........------ aesawbelss $4.8 3.6 8.2 100.0 
High explosives. . 9.5 9.4 3.9 100.0 
Permissible explosives 79.9 73 2.5 100.0 
Wotalyzsessacctes octet isaeessscesese 45.9 6.4 21.5 100.0 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 63 
ACCIDENTS AT METALLURGICAL PLANTS DURING 1921. 


Table 30 shows the number of men employed, number killed and 
injured at ore-dressing plants, smelting plants, and auxiliary works, 
by States, for the calendar year 1921. 


Taste 30.—METALLURGICAL WORKS: Labor and accident statistics for the year 
ended December 31, 1921." 


Ore-dressing plants.? Smelting plants.§ Auxiliary works.‘ 
Btate. Men | Men Men 
em- | Killed. |Injured. em- | Killed. |Injured. em- | Killed. |Injured. 


ployed. ployed. 


Alabama... 
Alaska 6, 
Arizona... 
Arkansas 
California... 
Colorado... 
Georgia», 
Idaho... 


wok: 


Tennessee... 
Texas... 

Utah... 
Vermont 


tera W. W., Accidents at metallurgical plants, 1921; Tech. Paper 327, Bureau of Mines, 1922, 31 pp 
Pes amp mills, sampling works, slime plants, lixiviation, leaching, evanide and flotation mills, 
cx Ast, Teverberatory, and roasting furnaces; converters, casting department, and refineries. 
ty ards, Slop3, construction, ete. 
included in ‘‘Other States.’’ 
‘amp mills, other than at lode mines, not included. 
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64 METAL-MINE ACCIDENTS IN THE UNITED STATES. 
DETAILS RELATING TO CHIEF CAUSES OF ACCIDENTS. 


The metal-mine accidents covered by this paper have been classified 
by causes into 41 main groups. It is frequently found necessary, 
however, to obtain more detailed information on certain classes of 
accidents than is afforded by such a general classification. There- 
fore, in order to obtain additional data regarding accidents such as 
those attributed generally to “explosives,” “electricity,” ete., a 
special and more elaborate report card was prepared in 1916 by the 
Bureau of Mines. Copies of these cards were mailed to several 
hundred mining companies with the suggestion that, if possible, the 
companies use the special form for reporting accidents in lieu of the 
more condensed classification card in general use by the bureau. As 
a result of the bureau’s suggestion, a representative number of 
operators during the past few years have been rendering annual 
reports of mine accidents in accordance with the more detailed 
classification of causes. With these special reports as a basis, 
Tables 31, 32, and 33 have been compiled covering the three-year 
period 1919-1921. The number of mine operators represented was 
109 in 1919, 106 in 1920, and 105 in 1921. 

From these tables it may be noted that of the total number of 
underground accidents due to explosives, premature shots caused 
more than 24 per cent of the deaths and about 7 per cent of the 
injuries. Twenty per cent of the fatalities and 11 per cent of the 
injuries were caused by the miner returning too soon to his working 
place. 

In like manner the tables indicate the percentage of accidents due 
to each cause under the general headings “handling rock or ore,” 
“haulage,” “electricity,” and “other causes.” The percentages for 
the combined three-year period have been used as a basis for segre- 
gating by causes all metal-mine accidents reported to the Bureau 
of Mines since 1911. The resulting figures are shown in the last 
column of Tables 32 and 33. 
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TaBLE 31.—Summary of accidents and labor statistics compiled from selected repre- 
sentative returns. 


Total and 
1919 1920 1921 Total. average 
| 1911-1921. 
Active operators .........2.22e0-+eeeeeeeeee 109 106 105 320 147,013 
Bieta peg 299 309 250 290 228 
TO" Servi Terrretr rete r reer a < 
Open pit..... ae ceseecncsccccsessoecoes 281 | 306, 224 281 (?) 
Surface........... gh lestsstccesessoaete 290 | 318 256 291 278 
Total A 5. soniaigescasactecesodesased 296 | 311 250 290 284 
Men employed (actual number): 
Uni prevound Necsus pesvadbeseseeeateres 30, 183 27,790 19, 398 77,371 | 1,104,689 
Optel Pits: sccccccscsegecsswsctiesscons 3,698 3,457 1,482 §, 37 2 
SUMRCS o.oo. esscscccesscees Saadeeevees 10,955 | 10,690 7,894 29,539 3 630,487 
Motel. =< <53scstscssessazcscstacsceee 44,838 41,937 28,774 115,547 | 1,735,176 
Men employed (300-day workers): 
Underg yitened sees : sdeaatsest 30,098 28,616 16, 146 74,860 | 1,060,734 
DBA PAE 5 oz cot wane camerenieascavansacs 3,468 3,523 1,107 8,098 (2) 
Surface....... soWwessharaneiendara: seve 10, 607 11,319 6,735 28, 661 5384, 173 
Motel; sos'zsc0 03544 SSeS ss Geeheysas 44,173 43,458 23, 988 111,619 | 1,644,907 
Days of labor: 5 x é 
Underground. ......-.....--.---+-20e0+ 9,029,525 | 8,584,833 | 4,843,849 | 22,458, 207 | 318, 219, 364 
Oped pits ic ceccecssecaseases TE, aoe 1,040,260 | 1,056,960 331,976 | 2,420,196 2) 
NUR fo oS ci sn det arnccesseecs ersteene 3,182,245 | 3,395,718 | 2,020,615 | 8,598,578 | 175, 252,096 
DOM: ciadeesaevestscczevesshaoseas 13, 252, 030 | 13,037,511 | 7,196,440 | 33,485,981 | 493, 471, 460 
Killed: 
Underground. ...............e-22e-ee0s 1233 92 66 281 5,131 
Open pits. ses cestesseccendesdsnas eres 7 9 1 17 2 
Surface... 22.2... Siwesna se cuenta sKeank 8 6 4 18 1,179 
TOA. oa eas seciecteevsc eebetessssé 138 107 7 316 6,310 
= 
Injured: 
Underground. ............220e-+seeeee- 10,301 10, 262 5,276 25, 839 287, 683 
Open pits. cS 2ivcsssasacnesesebietnccere 833 789 212 1, 834 2 
SOHN 5.0. sc oectecsaestezszessaisesese 1,533 1,659 887 4,079 75, 991 
ROTA occ cSuscscandes cuuscstactee 12, 667 12,710 6,375 31,752 363,674 
Bas ot ant ge ae a meer ery 
Ue cctawedbevecwcntacsmests 4, a . . 7: : 
Open pit...... Lasbocestacas aces sii hay 2.02 2.55 90 2.10 (2) 
Surface... 2... scvectaucshoteaibne 75 53 .59 63 2.02 
MOtHL. os iscriecccesczetewseascazeess 3.12 2.48 2.96 2.83 3.84 
Injured per 1,000 300-day workers: ; = 
Underground. ..... r Rosaptectvanseeeren 342. 25 358. 61 326, 77 345. 16 271. 21 
Pian PAG. oo Seaccicacccweasscccueseuess 240. 20 223. 96 191. 51 226, 48 @) 
RT NOG oo s wsace ces eset hex sti cosets 144.53 146.57 131.70 142. 32 130. 08 
TORR iol ssa ccet des cetaceans ade 286. 76 292. 47 265. 76 284. 47 221. 09 
' Average number o: , 
: Included In ‘eaiaaand Teporting each year, 4,274. 
Includes open pit. 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 


Tasie 32.—FATALITIES at metal mines, with principal causes subdivided. 


[Selected returns.] 


= 


21. 


1 All figures in italics are calculated on basis of percentage in preceding column. 


- Handling rock or ore 


- Run of ore from chute or pocket. 
. Drilling (by machine or hand drills)... 
. Electricity 


. Falling down shafts. ....... 
- Objects falling down shafts. 
. Breaking of cables 
. Overwinding 

. Cage, skip, or bucket. 


UNDERGROUND. 


Number killed by— 
Falls of rock or ore from roof or wall 


(a) Loading at face.. 
(b) Loading at chute... 
(c) Sledging......... 
Timber or hand tools 
Explosives............ 
(a) Transportation... 
(b) Charging. ..... 
(c) Sutfoeation. 2.2... 
(d) Drilling int@ old holes. ............... 
(e) Striking in loose rock or ore........... 
CSF ENAM In Re Hck oz acini wks a skboesa. wavs 
(g) Caps, detonators, ete 
(A) Unguarded shots... 
(i) Returned too soon. 
(j) Premature shot... 
(k) Miscellaneous. 


Haulage... .....2....... 
(a) Hand and animal. 
(b) Mechanical. ..... 


Persons falling down e 


(a) Direct contact with trolley wire. . 
(6) Tool or bar striking trolley wire. . 
(c) Contact with motor 
(d) Others 


. Machinery other than 5 and 8........... 
- Mine fires 
- Suffocation from natural gases 
- Inrush of water 
- Nails and splinters. . 
. Other causes... . 


(a) Falling objects, other than 1 and 2. 
(b) Flying objects, other than 2 ¢ 
(c) Burns 


Total number killed underground. ........ 
SHAFT ACCIDENTS, 
Number killed hy— 


(2) “RUNDWSY. 2.0. 55.280 rss 
(6) Riding with rock or ore. ..... 
(c) Riding with timber or tools 
(d) Struck by 
Other causes 


Total number killed by shaft accidents... 


Google 


1919 


1 
2 50 
5 125 
6 150 
5 i 
seeceensfewscesse 314 
52 
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Taste 32.—FATALITIES at metal mines, with principal causes subdivided—Contd. 


Fatalities. 
atalit Group cae 
— -| totals, ities 
Per F yoi1- 


1919 1920 1921 | Total. | cent. 


SURFACE ACCIDENTS. 
(At surface plants and shops.) 
Number killed by— 


SE HAIR PO so tcs uc snntastecspag es cdaeesodaseatsaaeses 
(a) Hand and animal.. 
(b) Mechanical..........-.. 
2, Railway cars and locomotives. ...........---000-++ 
24, Run or fall of ore in or from ore bins............+++ 
2 Ralls OLPOCSONS wick fepcclsccaccacsderscsiasacebsay 
6. Natls and:splinters, <7... 2226sdatssencccesemsss ot eee 
7. Hand tools, axes, bars, €tc...........cceeeee eee ee 
Me Electricity. oak SoacesgisaqeassescbikaesseaeeaegaeEe 
(a) Direct contact with trolley wire..........-- 
(6) Tool or bar striking trolley wire............ 
(c) Contact with motor... .........-..ee eee eee 
(6) OCHS. ss cande secs sinsssec ates deccsscescecs i 
2%. Machinery...... 


30, Other causes... 
(a) Falling objec 
(b) Flying objec 
XC) Burns. sos: os casos ome heciots sadaadaes ens ace 
(@) Miscollaneous, © scccs3 2s ec ces Cos read loinc ees 


Total number killed by surface accidents. 
OPEN-PIT ACCIDENTS, 
Number killed in pit by— 


31, Fails or slides of rock OF OFe.........22--.20eeeeeeee 
SIEXPIOSN VES: oc$ lo 2 0alcatecs Le stacacontieudndoneds 


( Transportation. ..52s 422 s245..20scednsuees ce 


CH DAIS: oot nates tesasasdcnhecerise ime aets 
KE) Buslocatlon:.... ccsievaaescaasoacsangeeasacecs 
(d) Drillinginto old holes...............-.-025- 
(e) Striking in loose rock or ore.............-.-+ 
Of) Dhawing 7. c hs sceatcwsascete neces sce ents 
Hs Caps, detonators, etc........-......2-0e ee eee 
( 


) Unguarded shots..............ceeeeeeeeeeeee Ss 

HN Returned too soon...........-.... saaaeteoves oe 
, eae shot..... SpRde ds na Soemevcccaces 

ISCOLANEOUS, 1... .- 2. 22ccsceccessonceeseres 

gay: C0 ne a ed ES AF Arto a OE ig tained 

(a) Hand and animal. . wap eeasals 

(b) Mechanical............-...-.205 ieecases 


37. Run or fal] of ore in or from ore bins.. 
. Machinery (other than 33 and 34). 
W,, Eloctricit yc: 5 -03sat<aiseacoadses 
(a) Direct contact with trolley wire. . 

(b) Tool or bar striking trolley wire.. 

(c) Contact with motor...... 

(d) Others.......00.00 

40. Hand tools. .. 
41. Other causes... .. 
(a) Falling objects other than 31. 

(b) Flying object 


(c) Burns........ 

(€) MisCONAIPOUN: 5 5555 bc ohscndene cecsneneaicey i" 
Total number killed by open-pit accidents. 7 9 1 17 
Grand total.................00ecceeeeeeeeee i, 107 1 | 316 


1 All figures in italics are calculated on basis of percentage in preceding column. 
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TaBLe 33.—INJURIES at metal mines, with principal causes subdivided. 


[Selected returns.] 
Nonfatal injuries. 
1919 1920 1921 
UNDERGROUND. 
Number injured by— 
1. Falls of rock or ore from roof or wall............... 2,411 931 
2. Handling rock OF O60¢ vjancoaiccs cna secao nce acesces|soecheoslecvaccss| dosevevalecssoess 
a) Loading at face... 596 639 
6) Loading at chute. . 655 


(c) Sledging......... 
3. Tim Pootand eae. 


i Pg jn eee etc 


(i) Returned too soon. 
, ) Premature shot . 
 Taierecpian ete 


a fend and animal. 

(b) Mechanical l 
6. Persons falling down chute, winze, raise, or stope. . 
7. Run of ore from chute or pocket .............---.-- 
8. Drilling (by machine or hand drills). 


9. Bloctricht ¥.c.< 10 22 iiss scccocssee sa caes al Steen \ 


(a) Direct contact with trolley wire. 
(b) Tool or bar striking trolley wire. 
(c) Contact with motor............. 
(d) Others) 0525302 cese5 sence 
10. Machinery other than 5 and 8. 
11. Mine fires... << .....s.cesss00c00 
12. Suffocation from natural gases. 
13. Inrush of water.............. 
14. Nails and splinters 
16, Other Cates 25 260d Soa estat chica ews edsnesee este 
(a) Falling objects, other than land 2.......... 
(b) pins objects, other than 2c.............-.- 
(oe)! Bartis:: £0). 2282  Sopeaaceh wactesepscadeee tases 
(d) Milecellaneous i. . .scies sacs cccmsaccd scsinetions 


Total number injured underground...... 10,011 | 


SHAFT ACCIDENTS. | 


Number injured by— 
ng Falling Gown shattes << 2225.05 .c0:.0cctseeacecsusens 
Objects falling down shafts bass 
18, Breaking of cables. 
19. Overwinding...... 
20. Cage, skip, or bucket 
(Oy RUNAWRY 25s cc ctesss secs 
(b) Riding with rock or ore. 
(c) Riding with timber or tools. 
RG) BieneR DY. ios i nccccasetec sens = 
1s Other CONN yc )5 6135. csc gs ca yagsesitease scar cobs doe 


Total number injured by shaft accidents. 


1 All figures in italics are calculated on basis of percentage in preceding column. 


Gor gle 


#oR8S 


NNw 


Group 
inju- 
totale | ‘ae 
pel 1911— 
cent). 1921," 
biases ss 71,670 
Sate a 38, 387 
41.27) 15, 848 
$4.11 | 18,933 
14.62 | 5,612 
Seaveaee 31) 289 
Gaticce 4) 562 
oor | 108 
11.79 Pa 
5.90 989 
5.44 248 
4.08 188 
7.48 Su 
1. 507 
7.48 
39. 23 
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[Selected returns.] 


1919 


Nonfatal injuries. 
Group 


| totals 
| (per 
1921 | Total. | cent.) 


1920 


2, Haulage................ 


3%. Railway cars and locomotives. . . 
%4. Run or fall of ore in or from ore bin 
25, Falls of persons.......-......22.4- 
%. Nails and splinters...-..... 
71. Hand tools, axes, bars, etc.. 
2. Electricity 


29. Machinery... 
3. Other ca‘ises 


32. Explosives........-.-.-sss-se4 


BS, \HAUWARG: «552. sssnehssedseseeesest 


44. Steam shovel. . 


36. Falls of 
37. Run or fall of ore in or from ore bins. . 
38. Machinery (other than 33 and 34)..... 
WW, DiC oe. 5 ck ces canae'cs sag sens cansees 


SURFACE ACCIDENTS. 
(At surface plants and shops.) 
Number injured by— 


(2) Hand and animal 
(hb) Mechanical............. 


(2) Direct contact with trolley wire. 
(b) Tool or bar striking trolley wire . 
(c) Contact with motor......... 

(d) Others 


(a) Falling obiects...12.222 ITI 
(b) Flying objects........ 
(ce) Burms...............- 
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TaBLe 33.—INJURIES at metal mines, with principal causes subdivided—Contd. 


Total 
inju- 
ries, 
1911- 
1921, 


3,000 
1,342 
1,658 
1,356 
959 
4,611 
2,709 
6, 265 
444 
51 

10 

40 
343 
5, O18, 
19,770 
3, 768 


1,173 
12, 520 


Total number injured by surface accidents 


44,132 


OPENPIT ACCIDENTS. 


Number injured in pe by— 
31. Falls or slides of rock or OFe.........-..-0..2-0000+5 


(a) Transportation. ......-. 
(D) Charging. ..cc.csestsess 
(c) Suffocation. ............ 
(d) Drilling into old holes...... 
(e) Striking in loose rock or ore 
(Hy Thawing + coc.geesessceesecs 
(9) Caps, detonators, etc... 
(h) Ungnarded shots........... 


(j) Premature shot........... 
(k) Miscellaneous...........-. 


(a) Hand and animal. . 
(b) Mechanical 
(c) Railway cars and locomotives 


35. Falls oe pera 
erricks, booms, etc 


(a) Direct contact with trolley wire. . 
(b) Tool or bar striking trolley wire. . 
(c) Contact with motor.............. 


(b) Flying objects. 
(c) Burns 


484 
571 7,476 
1,834 | 5.78 | 31,859 


| 31,752 | 100. 00 | 363, 674 
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TaBLe 37.—ALL MINES, 1920: Men employed and number killed, by States, during 
the year ended December 31, 1920. 


Number of employees. 


Number killed. 


State. 
Under- Under- | On the 
ground. | surface. | T°t® | ground. | surface. | Total. 
Alabama 4,315 bh Peer eit 25 
Alaska 1,030 Ly eee 7 
Arizona 10, 261 42 10 52 
Arkansas... : 1 Sk eee 2 2 
California 3, 393 a 2 26 
Colorady- us csscndedsedéce beget teeskes seaa 3, 507 18 7 2 
a 10 Bilbcwsctenes 1 

Lee ratnts 17 17 

rar tas 13'|oicsacceett AS 
UNOS ss cn cden seers Sete epekecsias esses : 4 1 5 
Iowa... a ec: A) ee. UA eeeeer ree Perec teeny ere rer ‘. 
Kansas. 2 1 3 
Kentucky. --| 27 | 67 | BB FL. ooh desleePReacess 
MAING. sc cis cds dicveacecdagccasmessasbeentaendescecs|) Weel “SRO Ro slstecccssceesectpace 
Morland) 50.0 et Acie adencngeece 
Massachusetts 
Michigan . 
Minnesota 


Missouri... 


Montana... 
Nevada... 
New Hampshire! 
New Jersey ...... 
New Mexico 


New York 
Ohio 


— 
_ 
oe 
mie nae 


Pennsytvania..c.5.5o2se22-eneccessans sae ' 
South Carolina ! 
South Dakota.... 
Tennessee. . 


tals <5. sptcece reise scadetin sate kt eees 
Vermont. = 
Virginia.... 
Washington... 
Wisconsin... 


wun ann 


Wyoming. . 


Other States............. i 
Total, 1920..............222...0000- 81, 385 | 334 | 91 425 
Total, 1919 90, 831 388 80 468 


1 Not segregated. 
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TasLe 38.—ALL MINES: Number of active operators, by Stales, 1916 to 1921. 


State. 


1916 


BoB 


oa 
-= 
i] 


BBseS weBoxw 


_ 


38 
none i 


i 
Baw 


| 1917 


-_ 
= 


w 
= 
i—) 


_ 
eS 
o 


~ 
nue 


{ 
414 


B8u8 abBo 


88 


gi8 setos & 


1918 


1919 1920 1921 
31 23 15 
438 385 434 
304 299 280 
12 10 6 
283 201 
461 452 

3 3) ( 
18 21 18 
18 16 ll 
278 331 314 
10 7 6 
5 6 7 
19 21 15 
13 14 9 
4 5 3 
5 6 4 
3 3 3 
60 59 49° 
57 53 41 
45 35 17 
195 196 189 
406 297 277 
5 @) 4 
6 6 5 
89 90 79 
29 26 22 
16 18 11 
3 3 3 
49 49 29 
104 118 118 
14 10 8 

@) Q) () 
38 35 30 
24 24 16 
11 ll 9 
125 177 160 
6 5 4 
30 24 15 
106 110 99 
25 22 16 
19 19 19 
6 9 6 
3,383 | 3,281 2, 896. 
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Tasie 39.—ALL MINES: Men employed and the equivalent in 300-day workers, 1917 


to 1921. 
Actual number. Number 300-day workers. 
‘State. 
1917 1918 1919 1920 1921 1917 | 1918 1919 1920 1921 
| 

Alabama............ 9,088 | 7,975 | 8,001 | 7,122) 4,830] 8,464 7,993) 8,111 | 7,101 2, 806 
Alaska.... -| 7,576) 5,510 | 3,076] 2,672] 2,736] 5,567 | 4,589 2,537 | 2,373 2, OO4 
Arizona. 22,492 | 19,391 | 14,709 | 14,628 | 6,988 | 22,464 | 21,555 | 14,503 . 15, 510 5, 585 
Arkansas 1,573 795 461 855 221 1,359 | 582 402 | 802 151 
California. -| 10,123 | 9,750} 6,064) 4,889) 4,737 11,390 | 9,750} 5,627 4,721 4,499 
Colorado...........-| 7,549 | 8,423 | 6,509] 4,759| 3,808] 7,550) 8,423 | 4.629 4,310 3,271 
Connecticut. 115 79 65 44 (@) 115 7 61 | 36 @) 
Florida... 2,501 | 2,582] 3,487) 4,564 | 3,283 § 2,460 | 2,739 | 2,040) 4,359 2,353 
Teorgia... -| 915 745 300 526 258 805 601 226 351 145 
Wdabosse ist. .dsskee | 6,130 | 4,464] 3,482) 3,959 | 3,375] 5,541 | 4,137| 2,921 | 3,859 2,810 
Tllinois 677 665 639 697 581 608 579 587 675 | 189 
Towa... 295 362 550 379 295 244 253 491 329 | 208 
Kansas... 901 | 1,112 985 | 1,319 S868 690; 804 890 | 1,170 | 587 
Kentucky. 705 504 282 438 330 478 441 164 379 253 

aine 113 () 114 129 32 112 (4) 95 97 2 
Maryland........... 129 70 58 69 35 118 | 53 51 64 13 
Massachusetts. 51 33 29 31 28 49 | 31 27 32 21 
Michigan... | 32,523 | 33,236 | 28, 286 | 24,614 | 15,951 | 32,036 | 32,914 | 27,112 | 24,351 | 11,83 
Minnesota. «| 21,820 | 20,378 | 16,106 | 16,139 | 11,414 } 20, 706 | eit 14, 548 | 16,112 9,176 

7) 


Missouri............| 12,006 | 6,063} 4,884 | 4133 | 4)079 | 10,107 


Montana. . .| 15,264 | 17,858 | 10,535 | 10,800 | 5,262 1 16,218 | 18,266 | 10,503 | 10,877 | 5,137 
Nevada. 6,855 | 5,689] 4,040| 3,770| 3,385] 6,863 | 6,827| 4,847| 3,840] 3,027 
New Iam 81 92 44 (1) 58 71 | 63 33 (4) ES) 
New Jersey.....-...| 2,192} 2,201] 1,842] 1,746] 1,162] 2,065} 2,200] 1,726 | 1,531 687 
New Mexico........| 4,974 | 3}994| 3/324] 32214] 23319] 4/973 | 37ssu| 33252] 3)099 | 1,192 
New York 05 | 3,648 | 3,542] 3,167] 2,521] 4,180] 3,481] 3,324] 2,979) 1,974 
North Carolina... 7 569 446 399 323 693 449 434 341 | 184 
Ohi0. acdsee (*) 281 198 224 133 (1) 271 187 | 202 
Oklahoma. . e.! 3,545 | 4,966) 4,042 | 1,813 § 2,102) 2,816) 4,646 | 3,593 1,115 
OLTOZON sD esccedecee 1, 287 585 510 487 817 $43 467 355 207 
Pennsylvania. ...... 514 336 350 331 304 455 291 311 319 160 
South Carolina......; 233 (4) () Q) () 168 () (1) (4) () 


South Dakota. 2,160 | 1,515} 1,007] 1,532] 1,648 4 2,361 | 1,664] 1,063] 1,763 | 1,850 


Tennessee. .. *} 3,535 | 3,601 | 3,208] 2,813 | 2,221 | 3,204] 35175 | 2,820) 2,644) 1,510 
Poxass 22 ioc calacaes 618 | 13414! 1,709 | 1,724 760 635 | 1,630 | 1,863] 2,029! "688 
Uitalies o:tssecasc.¥ 7,933 | 6,90 | 4,599] 4,965] 4,001] 8,620! 7,825] 4,991} 5,083) 3,980 
Vermont... “| 7153 140 210 100 64 128 139 160 99 56 
Virgina. .... :| 2,670 | 2,150) 2,070] 1,483] 1,034] 2,395 ' 1,896] 1,661 | 1,365) 874 
Washington. 1,098 871 992 855 428 745 613 777 787 212 
Wisconsin. . 3,789 | 3,058 | 2,501 | 2,157 007 | 3,336, 2,794| 2,221] 1,916 519 
Wyoming... | 526 403 314 295 295 436 340 207 233 151 
Other States......... 529 | 1,197 601 513 $34 615 | 1,333 625 529 912 

Total......... | 200,579 | 182,606 | 145,262 | 133,583 | 93,929 292,086 181,008 | 134,871 94.840 74,509 


1 Not segregated. 
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Taste 40.—ALL MINES: Days of labor performed and arerage number of days mines 
were operated, by Slutes, 1917 to 1921, 


State. 


Days of labor performed. 


Average days active. 


| 
1917 1918 1919 1920 1921 1917 | 1918 | 1919 | 1920 | 1921 
: areas 4 =| 
2,539,347 2,397,912 2,433, 203, 2,130,352 279) 301) 304 299 174 
1,670,175 1,376,571 760,970, 711,942 2240} 250 247, 2th, 226 
6,739, 067, 6.4 050 4, 350, 7H] 4,052) 982 300) 333° «20H B18, 240 
1) "4077830, "1742515 7 120)495) "2407625 250] 220; 261 281} 208 
3,417,101 2,925,110 1,658, 200) 1,416, 340 335] 300) 278200, 285 
| 
2, 264,883) 2, 526,935) 1,388,616) 1,292,861 300} 300/213. 27258 
34,456) 23,080) 18,400) 10,752 300) 492) WRB DHE (!) 
737,887| $21,690, 612,081) 1,307, 584 205, 318,178) 286) 5 
.| 241,366) 180,233) 67,901! 105, 28¢ 24] 242) 228] 200] «168 
1,662, 271) 1,241,089 876, 233) 1,157, 65 71; 278/252) 292) 250 
182,289 173,604] 175,992 202, 420) 209; 261] 275) 200, 98 
73,304 75,907) 147, 241 98, FN: 248-210, 268) 20,211 
206,850, 241,166) 206,917! 351, O16) 2 217; B71} HG) 204 
143,401) 132, 422) 113, 730 293! 263! 174) 260! = 230 
33, iy () 29, 246 206, (1) OO) 227, 205 
‘ | 
Maryland. .......... 35, 2 15, 780) 19,100; ) 995) 25] 277) 110 
Massachusetts....... 14, 803) 9,310, 9,532} 283/261] 280,226 
Michigan... ... | 9,610/957) 9,874, 081 7,305,354) 3, 5% 207/302} 297; 223 
Minnesota... | GALLON SQL 146) 4.364, 428) 47833) 503 200] 271} 209) 241 
Missouri...........-+ 3,032,204 1,575,149) 1,088,070, 1,302, 038 2-223) 315) 289 
| | 
Montana...........- | 4,865, 567) 5,479, 838) 3,140,920! 3, 263, 225) 307/299; 302! 293 
Nevada...... -|) 2,050,054, 2,047,980) 1,454,010) 1,151,920) 360) 360] 306) 268 
New Hampshire. ... 21, 205; 8,056 9,927 Q) 206) 228) (1) 220 
New Jersey. . «| 619,640) 65, ¢ ALT, 881} 459, 246 300) 281] 268) 17 
New Mexico... a 1,401,783) 1,165, 899 eas 929, O40) 357, 527] | 292) 294) 29) 152 
1, 256,601! 1,044,184) 997,095) 893,550, 562,349 322, 286] 282] 282! 228 
207,936, 134,698) 130,241] 102,197) 55, 26H 215) 237] 202] 2n6] 171 
40,040) @) 81,¢ 56, 15) 60, 400 ISI) (4) 20) 284 270 
630/504) 844,840] 1,393/8921 1,077,911! 334/477) 218 28s) asi] anz7} 184 
245,038, 252,942) 140,000) 106,477; 62,010). 207,, 197] 39| 208] 127 
136, 500) 93, 404 276; 260/267) 289} «158 
5), 400) (1) 216, (1) (*) (@) (1) 
TOR, 304! 319,01 328; 330) = 317] «= 345) | 337 
961, 148) 846, 100 272) Di) Be4] 82) 24 
190, 495) 489) 154) 559,015 308) 316) 327) B53] B72 
Utah... oo... ....| 2,586,096 2,347, 623) 1, 497,423 325) 340! 326] 307} 298 
Vermont. BS,487 41,766) 48,033) 252, 208, 200] 200) 22 
irginia.. 718, 380, BGS, 689 498, 119) 29) 265) 240) 276) 58 
‘ashington. . 9227 421| 183/963] 233,181] 203; QML} BH} 2TH] «148 
‘isconsin 1,000,661) 838,204) 666, ae 74,811] 158/575) 264 274] 266) 266) 172 
| | 
Wyoming........... 130,770) 101,948} 68,173 69,053) 45,405] 249) 253217] RT] 
Other States... 184,626; 399,790) 187,566, 168,000 273,644 349) 334312) 800,928 
Total......... '57, 625, 811,64, 301, 748 40, 461, 350 40, 361, 893 22, 352, gis i 287 297) 281) 296, 238 
‘Not segregated. 
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TaBLe 41.—ALL MINES: Fatalities and injuries, by States and years, 1917 to 1921. 


Number killed. Number injured. 
Btate. = 
1917 1918 1919 1920 1917 1918 1919 1920 1921 
Alabama...........- 32 25 31 25 5] 2,247] 1,536 | 1,392) 1,548 642 
Alaska... * 30 | 8 10 7 13 543 206 333 257 218 
Arizona... ys 80 | 86 61 52 23 | 7,860 | 10,460 6,466 | 6,375 1,826 
Arkansas... Seslapesnede } fvesudead 2 es ccgeed 75 36 22 85 16 
California. .......... 44) Bd i8 26 17] 2,888 | 3,160) 1,651 | 1,138| 1,315 
Colorado..........-+ 39 
Connecticut.......-- 
Florida <3 ecaesbaes 
Georgla.s <sseteseeee 
Wdahowicisc5s sense 
Hlinois............-. 
TOWATS -<te%e0sseeses 
Kansas. .. 
Kentucky 
Maine..........2.... 
Maryland........... 
Massachusetts aes 
Michigan...........2 
Minnesota........... 
Missouri............. 
Montana........ none 
Nevadgiss..icscccees 
New  Hamypshlferscstctcecss!| Dilsseeceevlecstecsalhotsscad CH bese Mrereer nt perericr: 
New Jersey......... 9 3 325 304 
New Mexico......... 13 | 15 13 7 2 669 814 652 185 
New York.......... 13 14 12 14 12] 1,043 827 | 1,037} 1,183 1,067 
North Carolina...... 1| 2 1 I leeese tes 106 51 50 33 1 
OHIOk 5 cracgcnceccdblesasgacs ean eaed eee ye Piel Rn ere 3 39 () 40 67 65 
Oklahoma...... tsted 18 | 13 17 ll 3 923 | 1,271 | 1,337| 1,629 699 
Oregonissst255 ode202 1 4 | cssctess 1 2 123 124 61 126 6 
Pennsylvania. ......!........ jl Seesetined Mer sean Pea 74 17 18 16 10 
South Carolina...... Ped ae } () (2) aes Pees (1) 8 (4) (1) Q) 1) 
South Dakota....... | 7 1 5 5 1 730 476 398 468 653 
Tennessee..........- ll 13 6 5 4 627 436 744 841 445 
TeXSS...iscccsscoses |éaomeees 4 3 Bisscstess 83 | 23 423 435 773 
| | 

Wtahi..sscccscscccze 26 28 15 27'  =-:10 J 2,385) 2,119 | 1,165) 1,516 | 1,149 
Vermont............ |scsmassalocsoen-claipesas'e A castea's 49 46 24 18 7 
Virginia. .< cs ooe.ns 8) 5 4 1! 2 262) 152 147 | 81 114 
Washington......... eee 1 St eorces 280 t) 79 10 
Wisconsin........... 12 8 8 5 | 1] 1,031 721 395 450 125 
Wyoming........... Titeg 852 Wis 8533 | 1 a 7 29 18 
Other States......... leapoutealrassaecelosdeoena 1| 1 135 | 175 62 | 66 197 

Total......... | 852 | 646 468 | 425 | 230 | 46,286 | 42,915 | 31,506 | 32,562 | 18, 604 


1 Not segregated. 
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Taste 42.—ALL MINES: Fatalities and injuries per 1,000 300-day workers employed, 
by States, 1917 to 1921. 


Number killed, per 1,000 300-day Number injured, per 1,000 300-day 
workers. workers, 


State. 


1917 1918 1919 1920 1921 1917 1918 1919 1920 1921 


265.48 | 192.17 | 171.62 | 218.00 | 228.80 
97.54 | 44.89 | 131.26 | 108.28 | 105.62 
349.89 | 485,27 | 445.84 | 411.02 | 326.95 
55.19 | 61.86) 54.73 | 105.99 | 105.96 
253. 56 | 324.10 | 293.41 | 241.05 | 292, 29 


142.25 | 100.80 | 124.86 | 154.99 | 224.09 
113.04 | 64.94 | 32.79 | 27.75 (1) 
106.50 | 77.04 | 130.88 | 170,22 | 219.72 
81.99 | 28.29) 22.12) 51.28 27.59 
188.41 | 209.81 | 216.71 | 285.31 | 297.51 


124.35 | 136,29 | 140.74 84. 66 
185.77 | 103.87 | 155.02 | 245.19 
176,62 | 413.48 | 352.99 | 507. 67 
106, 58 | 140.24 | 110.82 | 221,34 


Kansas... 
Kentucky. 
Mai 


sadgegsaleaaessca iiMcscshensssessfh <Bi084{| Ce, 326°895] TRILL. ocak = 
16.95 |........ 
|°°32/96 
3.31 | 198.79 
3. 25 3. 2.51 .02 | 194.53 
22) 3 2.03 | 235.88 | 208.29 
3.50 | 3.90 2.53 | 245.28 | 240.94 } 
4.83 4.33 2. 64 | 163.78 | 174.45 6 
We BT teases celans cutsleveasose 56. 34 Sh, TD ibs vacmscc|cvenspealocsesiass 
4.55) 4.63 65 4.37 [182.57 | 147.73 | 176.13 | 131.29 | 120.82 
3.86 4.00 2. 26 | 1,68 J 200,28 | 172.16 | 250.31 | 210.39 155. 20 
4.02 3. 61 4.70 6.40 | 248.90 | 237.58 | 311.97 | 397.11 569. 37 
4.45 2.30 2.93 \.....006 152.96 | 113.59 | 115. 21 96.77 5.43 
Fade ratal ins scceel easan Fes \ 14.85 J 293, 23 (1) 147. 60 | 358. 29 321.78 
4.62 3. 66 3.06 | 2.69 § 439.11 | 451.35 | 287.77 | 458.38 626, 91 
474 |oocerns 2.82 | 9.66 | 150.55 | 147.09 | 130.62 | 354.93 | 125.60 
ce | eee ee ts so adond 162.64 | 58.42] 57.88] 50.16 | 62.50 
(4) (8)... Paw cade: (‘) 47.62 (4) CY eeatascn (@) 
. 60 4.70 2.84 | . 54 7 309.19 | 286.06 | 374.41 | 265.46 352. 97 
4.09 2.13 1.89 | 2.65 1195, 69 | 137.32 | 263.83 | 318.08 294. 68 
245! 1.61 ss pares 130.71 | 142.86 | 227.05 | 214.39 | 396.80 
| 
3.58| 3.01] 5.31) 2.51] 276.68 | 270.80 | 233.42 | 298.25 | 288.69 
. eee 382.81 330.94 | 150.00 | 181.82 125. 00 
109.30 | 80.17] 88.50] 59.34 130.43 
375.84 | 106.04 | 117.12 | 100.38 47.17 
309.05 | 258.05 | 177.85 | 234.86 | 240.85 
27.52} 44.12 | 30.84 | 124.46 | 119.21 
| 219.51 | 131.28} 99.20 | 124.76 | 216.01 
i Se ES EA ee Ee 
357) 3.47 3.16) 3.09 | 240.97 237.09 | 233.60 | 242.02 | 249.69 
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STATE MINE OFFICIALS AND COMPENSATION COMMISSION. IN 


THE UNITED STATES. 


ALABAMA. 
Name, Designation. Address. 
Charles IT. Nesbitt......! | Chief mine INSPOCUOL® science cedeccceccciccapacsoses 421423 Chamber of Com- 
merce, Birmin 
E. E. Echols............ | Assistant mine imspectOr........2..-eeee eee eeee District No. 1, scaloosa, 
George Park............)..00- do ‘| District No. 2) Blossbu: 
Jas. B. Carlin......... -| District No. 3, Birmin 
8. M. Thompson........ H .| District No. 4, Helena. 
Saeee | District No. 5. 
W. W. Kicker........... I"222"do Sea ‘| District No. 6, Ensley. 
Eugene A. Smith....... | State geologist. te Meenas Shavenbsenas encase wessecs University of ‘Alabama, Uni- 
versity. 
ALASEA. 
B. D. Stewart........... | Supervising mining engineer, U. 8. Bureau of | Anchorage. 
Mines. 
ARIZONA. 
G. M. Butler..... dee tene Director, State bureau of mines..........---.--- Tucson. 
Tom Foster State mine inspector. ..........6-.eee eee eens .--| Phoenix. 
E. F. Myors Deputy mine inspector.........2--+22eeeeeee eee Bisbee. 
J. F. McManis..........|..... Oss clawescacp'swsas secs acwepGeneSencvsdsama ..-| Globe. 
Mathew Hall............|....- QQ secs esiszecvecace ees 1 coset cccscgecesens Prescott. 
ARKANSAS. 
James G. Ferguson..... Commissontt of mines, manufactures, and agri- | Little Rock. 
culture. 
Jesse Redyard.......... State mine inspector. ..-.........-eeeseeeeee .--.| 413-414 First National Bank 
Building, Fort Smith. 
Gilbert H. Cady........ State geologist... ........ccecccccccccccccaccnves | University of Arkansas, Fay- 
etteville. 
| 
CALIFORNIA. 
| 
Will J. French. ......... Chairman, industrial accident commission....... $25 erkat Street, San Fran- 
cisco. 
W. PB. Ratliff.< as. cess Chief statistician. ...............2seeeeeeee aaetss Do. 
H. M. Wolflin.. -| Superintendent of safety -........---.---eeeee eee Do. 
C. Chester Brown. .| Chief mining engincer..............02---eceeeee- Do. 
J. Wesley Gebb. «|: Mining engineer... ..cc c.sceseecaedacsscccnvuceess Do. 
F. L. Lowell... s}ease' COs ce wes asa esecacsaecuscancen sawepk dinenes Do. 
Lloyd L. Root.......... State mineralogist..........-...22+-eeeeee- jsakes Ferry Building, San Fran- 
cisco. 
COLORADO. 
Joseph C. Bell........... Chairman, industrial commission...............- State Capitol, Denver. 
Metal mines. 
| 
Horace F. Lunt........-. ‘ Commissioner, bureau of mines, State of Colo- Do. 
rado. 
T. R. Hanahen.......... Inspector, district No. Lo... . 2. eee eee eee eee eee _ 
M. J. McCarthy. . Insepctor, district No. 2..........--+6 as eccceeses Crip a Creek. 
R. J. Murray... -| Inspector, district No. 3.. Salida 
Robert Innes............ | Inspector, district NO. 4........-..e-eeeeeeeee zee Hontrasé. 
Coal mines. | 
James Dalrymple....... | Chief inspector ofcoal mines.......... sede ceeesa State capitol, Denver. 
Henry King.....-...-s00 Deputy inspector. ........cccccccccccscscccrscce Do. 
James W. Graham Lafay! ette. 
W. iH. James........... Walsenberg. 
W. M. Laurie. .......... l. Trinidad, 
Hugo H. Machin........'..... Aguilar. 
Russell D. George. . Upenty of Colorado, Boul- 
er. 
| 
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CONNECTICUT. 
Name. | Designation. Address. 
Frederic M. Williams. . a Chairman, board of compensation commission- eos as county courthouse, 
: ers. Yaterbury. 
Henry H. Robinson..... Superintendent, State geological and natural | Yale University, New 
; history survey. Haven, 
DELAWARE. 
Volley M. Murray... President, industrial accident board............. Ford Building, Wilmington. 
FLORIDA. 
Herman Gunter......... | State geologist, Florida State Geological Survey..| Tallahassee. 
GEORGIA. 
H.M. Stanley........... Chairman, industrial commission.............-.- Atlanta. 
8. W. McCallie. ......... State geologist, Geological Survey of Georgia.... Do. 
IDAHO. 
George H. Fisher........ Chairman, industrial accident board............. Boise. 
Francis A. Thomson ....} Secretary, bureau of mines and geology.........- Moscow. 
Stewart Campbell. ...... State mine inspector, mining department....... Boise 
ILLINOIS. 
Ernest E. Withall.......| Chairman, industrial commission.............-.- 303-318 oi Hall Square 
Building, Chicago. 
Robt. M. Medill......... Director, department of mines and minerals..... Springfield. 
Martin Bolt............- Assistant director 5.cccsedscenceassanacheossaue ee pee College Street, 
7 pringfield. 
William Hutton......... Member, State mining board...................- Duquoin. 
Peter Joyce GO. iss esp ccseesse ten ..| Springfield. 
do. Harvisburg. 
OOis co oss, Same Chicago. 
President, miners .-| Springfield. 
Member, miners’ examining board... ..| Zeigler. 
John Mulligan Secretary, miners’ examining board... Decatur. 
Joseph C. Viano.........] Member, miners’ examining board. Coal City. 
Richard Neeson......... Mine inspector................... .| Illinois Hotel, Springfield. 
Walter A. Waite. ....... Mine inspector, district No. 422 cre Erie Street, Spring- 
: valley. 
William E. Kidd........ Mine inspector, district No. 603 Columbia Terrace, Peoria 
Thomas P. Back........ Mine inspector, district No. ot vet Locust Street, 
‘anton. 
Mine inspector, district No. 142 North Eleventh Street, 
Springfield. 
Catlin. 
..| Box 254, Litchfield. 
.| Collinsville. 


214 North Twelfth Street, 
Belleville. 

Duquoin. 

Christopher. 

.| Harrisburg. 

.| Greenville. 

538 East Fulton Street 
Farmington. 

Urbana. 
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INDIANA. 
Name. Designation. Address. 
Samuel R. Artman | Chariman, Industrial Board of Indiana.......... | Room 432, State Capitol, 


Indianapolis. 
Cairy Littlejohn......... Room 413, State Capitol, 
Indianapolis. 

John Ellison. ........... Winslow. 
Albert C. Dally. -| Knightsville. 
Samuel J. Wilton. --| Carbon. 
John Stevely.... .{ Clinton. 
Thos, Gillespie... Bicknell. 
W.N. Logan.. State geologist, department of geology and 

Natural FeSOULOGS. .. 2... eee s cece ecw seen secede Indianapolis. 

IOWA. 

A.B. Funk. 2400s 56.56 Industrial commissioner, workmen's compen- 

Satlon sarvivei cis ssacacewsses tetabcckape «++s«..| Statehouse, Des Moines. 
EM. Gray.ocveccyeseces President, Lowa State mining board...... Des Moines. 
W. E. Holland........-. | Inspector, district No. 1: Albia. 
R. T. Rhys..... ..| Inspector, district No. 2. Ottumwa. 
Edward Sweeney. -| Inspector, district No. 3.............+-+-- .-| Des Moines. 
George F. Kay.......... Director, lowa Geological Survey...............- | Iowa City. 

KANSAS. 

James Sherwood. ....... Btate mine Inspector...) 0.5 esas seecs se Sdsesec Pittsburg. 
William Glennon........| Deputy State mine inspector Do. 
John Gilday........--.+-]----- do Frontenac. 
Peter H. White. Daisy Hill. 
Matt Dunn...225...2...0). 05. Burlingame. 
Mine-rescue department. 
James Sherwood........ Ex-officio superintendent, rescue stations........ Pittsburg. 
George Farrimond.. .| Superintendent, central rescue station. . 28 Do. 
William Hislop... Superintendent Arma rescue station.. Arma. 
D. M. Wilcox. Superintendent, Seammon rescue station Seammon. 


Raymond C. Moor 


State geologist... 


University of Kansas, Law- 
rence. 


KENTUCKY. 
! 

Clyde R. Levi.... | Chairman, workmen’s compensation board Frankfort. 
L. Blenkinsopp.... Chief inspector of mines...............-- -| Lexington. 
William Roberts..... .| Asst. inspector of mines, district No. 1. Madisonville. 
W.H. Hunt....... .-.| Asst. inspector of mines, district No. 2. Central re 
Joseph A. Lewis.. Asst. inspector of mines, district No. 3. Toxine: 
R. D. Collett..... Asst. inspector of mines, district No. 4. Lie Hg Ne. 
Lacey Laxton...........| Asst. inspector of mines, district No. 5. | 
H.C. Faulkner.......... Asst. inspector of mines, district No. 6. Epon 
M. L. Wells.............| Asst. inspector of mines, district No. 7. .. Paintsville. 
Grant Phillips..........! Asst. inspector of mines, district No. 8........... Pikeville. 
W. R. Jillson............ State Beologist and director, Kentucky Geolog- | 

ical Surveys ssickecsckenveyeascvessccosess -.- Frankfort. 

MAINE. ¥ 
Arthur L. Thayer.......| Chairman, industrial accident commission.......] Augusta. 
MARYLAND. 
Robert E. Lee.......... Chairman, State industrial accident commission. at =e Building, 
altimore. 

Frank T. Powers........ State mine inspector. ..............ceeeceeeeeees Frostb 


Edward B. Mathews....| State geologist, Mary land Geological Survey... 


| 


urg. 
| Johns Hopkins University, 
Baltimore. 
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MASSACHUSETTS. 
Name. | Designation. | Address. 
William W. Kennard....: Chairman, industrial aecident board............. | Room 272, Statehouse, Bos- 
| ton. 
MICHIGAN. 
Carl Younne. .cscneacces Lansing. 


John Harris. 


1212 Holland Ave., Saginaw. 
Michael Collins... 


Ironwood. 


John Lion....... Do. 
Nick Drogula... Do. 
John Brinkman. Ahmeek. 
Gust. Keikkala.. Mohawk. 
Alfred James... ; -; Laurium. 
Harry J. King..... | Deputy mine inspector for Houghton County Do. 
Frank Comienski.. Mine inspector for Iron County............. - Stambaugh, 


James Hf. Yelland. 
Frank L. Larson... 
Robt. Eva, sr... 
John P. Christopher. 
Rickard A. Smith 


-| Mine inspector for Marquette County. 
Mine inspector for Dickinson County 

Mine inspector for Ontonagon County 
Mine inspector for Baraga County. 
State geologist 


Ishpeming. 
Iron Mountain. 
Greenland. 

. Michigamme. 

; Lansing. 


MINNESOTA. 
F. A, Duxbury......... Chairman, Minnesota industrial commission..... | 612 Bremer Arcade, St. Paul. 
Frank E. Hotfman.. Chief, division of workmen’s compensation...... | Do. 
Ed. Smith... 2.2.22. ..| Mine inspector for St. Louis County. .| Eveleth. 
W. J. Treseott. Mine inspector for Itasca County... . ..-| Coleraine. 
August Swanson ; Mine inspector for Crow Wing County .| Brainerd. 
F. A. Wildes... .. Superintendent of State mines. -| 1748 Hague Ave., St. Paul. 
H | 
« = = = SS - 2 a ee ee Ae _ 
MISSISSIPPI. 
E.N. Lowe........-. PA Director, Mississippi Geological Survey........-.| Jackson. 
— \ = — = 
MISSOURI. 
J. E. Roberts... .| Chief mine inspector.... ..| Kirkville. 
W. H. Castle. Deputy inspector. -| Fulton. 
FE: GLP OMX. cixezngsucaleease AO. sceenewecs ..| Joplin. 
Tolbert Henson........./....+ do. ..-| Perryville 
Evert Richardson.......|....- OO! Gat Bia tose pzekaw 3 cata .| Granby. 
W. H. Crouch... ..| Secretary, State bureau of mines. -| Bethany. 
HUA: Bushlerec..01c20s| State: GOGlOpgise. -55 2. ccsenaees sdacabes Qesesenseses Rolla. 
MONTANA. 
Jerome G, Locke. .| Chairman, State industrial board .| Helena. 
George N. Gritlin ..| State coal-mine inspector... . Do. 
Wiliam Maxwell ..| State metal-mine inspector. A _Do. | 
WP SRawevecs ok ck teens Btate geologiSt 25 cise cc csciccccteaccceseseesenees University of Montana, Mis- 
soula. 


Frank A, Kennedy...... 
E. H. Barbour 


Secretary of labor and compensation commhis- | State Capitol, Lincoln. 
sioner. 
State geologist edetes cbtaaaeatRsen¥o5Tedea0cecscss Polversity of Nebraska, Lin- 
coln. 


28171—23-——-7 
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NEVADA. 
Name. Designation. Address. 
George D. Smith........ | Chairman, Nevada Industrial Commission. -.... Carson City. 
A.J. Stinson...... -| State mine inspector, ......ccecccccesccccce Do. 
Charles Huber. | Deputy mine inspector. Tonopah. 
Alex RalrQeceoeccs ceesc[eaees OO see sssis Seascdavsagsccadsdacesvasase coset Ely. 
NEW JERSEY. 
John Roach............- Deputy commissioner of labor, department of | Statehouse, Trenton. 
abor 
Augustus Munson.......! State mine inspector. ..........0..-eeesceeeee .--| P. O. Box 311, Dover. 
H. B. Kummel.......... Btate penlovist... 6,0 0404 2203s sa leecestusdcewesdes: Trenton. 
NEW MEXICO. 

W.W. Risdon.......... State inspector of mines........-..----- -++-+-.--| 709 West Roma Avenue, Al- 

buquerque. 
R. W. Ellis.............| State geologist...............6 seeabanaceus weaeeee Do. 

NEW YORE. 
! 

Henry VD. Sayer......... State industrial commissioner................--.| 124 ag Twenty-eighth St., 

New York. 
James I. Gernon........ ; Director of inspections. ..-............-0-220eeee Do. 
E. B. Patton... .| Chief statistician, State industrial commission...) Albany. 
W. W. Jones... Mine inspector, State industrial comuission..... Do. 
Robert W. Jones. Inspector of mines and tunnels, State industrial | 124 East Twenty-eighth 8t., 

COM MISSION = yo Sigiiis cost ceses asses ceaseteaees New York 

Gustav Werner.........| Tunnel inspector, State industrial commission... Do. 
John M. Clarke........-- "Slate POOPIE cv ,i5s tena vatugeds rey euscasaes .--| University of the State of 

New York, Albany. 

NORTH CAROLINA. 
M.L.Shipman.......... Commissioner of labor and printing. . Raleigh. 
Joseph Hyde Pratt...... State geologist Chapel Hill. 
NORTH DAKOTA, 
Joseph A. Kitchen...... Chairman, workmen’s compensation bureau... . . Bismarck. 
A. G. Leonard. State geologist...... University 
John Hanwell...... State mine inspector P. O. box 271, Bismarek. 
OHIO. 

DoT. DUD. savaasee copes Chairman, industrial commission........-....... Columbus. 
Perey Tetlow. .| Director, department of industrial relations . Do. 
Wm. Robinett. .| Chief, division of mines ues Do. 
Dan C, Jones. Deputy inspector, distriet No. .| Coalton. 
Jas. Duygan..... Deputy inspector, district No. Logan. | 
Andrew Ginnan | Deputy inspector, disirict No. Jacksonville, | 
Elmer Sagle... . Deputy inspector, district No. Roseville. { 
E. W. Smit! Deputy inspeetor, district No. Byesville.. 
Stephen Williams Deputy inspector, district No. Uhrichsville. 
Geo. H. Foster. -, Deputy inspector, district No. Massillon. 
Lot Il. Jensins.. -| Deputy inspector, district No. 8. Martins Ferry. 
Frank P. Corey. .| Deputy inspector, district No. 9. Flushing. 
YT. P. William: Deputy inspector, district No. 10. Belmont, 
Andrew Mullen. Deputy inspector, district No. IL. Adena. 
Thos. G. Reese. . Deputy inspector, district No. 12.. | Salem. 
Val E. Brown | Deputy inspector, district No. 13.. Pomeroy. 
Isaac Vaughn. Depiity inspector, district No. 14.. Nelson ville. 
J. F. Davis... Deputy inspector, district No. 15. Shawnee. 
James Forgie .. Deputy inspector, district No. 16. Lore City. 
Edw. A. Evans .| Deputy inspector, district No. 17. New Philadelphia. 
P.W. Moore.. ' Rescue-car attendant . Columbus. 
J.C. Wilsan.... Ojl and gas well inspector. Do. 


J. A. Bownocker 


$3 State geoloxist 


Geological Survey of Obio, 
Columbus. 
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Name. | 


Baxter Taylor. . 


Ed. Boyle........ Speesae | 
John O’Brien.. 
Wilham Ogilvie. 


OKLAHOMA. 
Designation. | Address. 
Chairman, industrial commission..............-- State Capitol, Oklahoma 
Chief mine inspector (mines, oil, and gas). ...... 


Assistant mine inspector, district No. 1. 
As ant mine inspector, district No. 


Miller D. Hay..........- ' Fast broadway Apartments, 
; _ Muskogee, 
C, W. Shannon. ; Norman, 
| _ _ | 
OREGON. 
J. W. Ferguson......... Chairman, State industrial accident donmnission Salem. 


Clifford B. Connelley.... 
Harry A. Mackey....... 
Joseph J. Walsh... 2 
Frank Hall...--... i 
Edward C. Malick....... 


Anthracite inspectors. 


L. M. Evans... 
Jenkin T. Reese. 
8. J. Phillips 
David T. Williams. . 
Augustus McDade. . 


Robert Johnson 
Edwin C, Curtis. 
John 8. Corgan 
T.J. Williams. 
D. T. Davis... 
Frank Kettle. 
David J. Roderick . 
J.J. Stickler..... 
Isaae M. Davies 
E. G, Evans... 
M.J. Brennan. 
P.C, Fenton. 
A. B. Lamb.. 
William Reid 
B. I. Evans 
P. J. Friel.... 
Charles J. Price........-/ 


Bituminous inspectors. | 


C. B. Ross. ...---06 
James D. Walker. 
William Langan. 
Richard Maize...... ES 
Thomas D. W.lliams. . 
Charles P. McGregor -... 
Joseph MASHER -F-: f 
Silus 8. Hall.... 
Joseph Williams 
J.J. McDonald. 
T.J. Lewis..... 
J. 1. Thomas. 
David Young 
W-. B. Wardroy 


Thomas A, Mather...... 
James J. Stoker. . ty 
F. W. Conningham..... | 
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| Mine inspector, eighth district.. 


Director, Oregon Bureau of Mines and Geology. .| 


417 Oregon Building, Port- 
land. 


PENNSYLVANIA. 


Chairman, industrial board............ aeeswaaess | 


Chairman, workmen's compensation board...... 
Chief, department of mines............... 
Deputy, department of mines. -. 
Chief clerk, department of mines 


Mine inspector, first district... 

Mine inspector, second district. 
Mine inspector, third distrie 
Mine inspector, fourth distric 
Mine inspector, fifth district... 
Mine inspector, sixth district. . 
Mine inspector, seventh district... 


Mine inspector, eighth district..2.......-...-.+2- 
Mine inspector, ninth d.strict 
Mine inspector, tenth district 
Mine inspector, eleventh district- 
Mine inspector, twelfth district.. 
Mine inspector, thirteenth district. 
Minednspector, fourteenth dist ric 
Mine inspector, fifteenth district -. 
Mine inspector, sixteenth distriet.... 
Mine inspector, seventeenth district. 
Mine inspector, eighteenth district. - 
Mine inspector, nineteenth district 

Mine inspector, twentieth district... 
Mine inspector, twenty-first district . 
Mine inspector, twenty-second distric 
Mine inspector, twenty third district... 
Mine inspector, twenty-fourth district. 
Mine inspector, twenty-fifth distrct............. 


Mine inspector, first district 
Mine inspector, second district. 
Mine inspector, third district... 
Mine inspector, fourth district 
Mine inspector, fifth district... 
Mine inspector, sixth district... 
Mine inspector, seventh district 


Mine in» pector, ninth district 
Mine inspector, tenth district. 
Mine inspector, cleventh district. 
Mine inspector, twel th district... 
Mine inspector, thirteenth distric 
Mine inspector, fourteenth district. 
Mine inspector, fifteenth «istrict 
Mine inspector, sixteenth distric 
Mine inspector, seventeenth district 


Mine inspector, eighteenth district.............- 
Mine inspector, nineteenth district. 


Mine inspector, twentieth district... 


Keystone Building, Harmns- 
burg. 


Carbondale. 
Seranton. 
Do. 
Do. 
Do. 
_ North Main Street, Tay- 
or. 
Pittston. 
West. Pittston. * 
Kingston. 
Do. 
Wilkes-Barre, 
Do. 


Hazleton. 

Do. 
Lansford. 
Coaldale. 
Pottsville. 
Mahanoy City. 
Shenandoah. 
Central a. 
Mount Carmel. 
Shamokin. 
Lykens. 


Monongahela. 
Latrobe. 
Butler. 
Dubois. 
Uniontown. 
Johnstown, 


- Crafton, 


Philipsburg. 
Connellsville. 
Altoona, 
Greensburg. 
Punvsutawney. 
Johnstown. 
Freeport. 
Barnesboro. 


| Brownsville. 


S194 Hays Street, Pitts- 
burgh. 
Tyrone, 


-| Irwin. 
Somerset. 
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C. P. Byrne....... Sadesas ' Mine inspector, twenty-first district ..........2.. Charleroi. 

John F. Bel ' Mine mspector, twenty-second district --| Dravesburg. 

Edward F. Mine inspector, twenty-third distriect............ Masontown. 

Nicholas Evans... Mine inspector, twenty-fourth district... .. » Johnstown. 

Thomas 8. Lowther Mine inspector, twenty-fifth district...... Indiana. 

P. J. Callaghan... Mine inspector, twent xth district. . Bridgeville. 

Harry Phython... Mine inspector, twent venth district . Belle Vernon. 

Thomas H. Thompson.. Mine inspector, twenty eighth distric Kittanning. 

Patrick S. King.........' Mine inspector, twenty-ninth district... 612 North Canal Street, 
Pittsburgh. 

C.W. Croker............ Mine inspector, thirtieth district ................ Johnstown. 


George H. Ashley....... 


State geologist, topographic and geological sur- ; Harrisburg. 
vey. 


SOUTH DAKOTA, 


Otto Ellerman 
Freeman Ward... 


State mine inspector ' Lead. — 
State geologist, State geological and natural  Veriilion. 
inistory survey. ; 


B. NiRogersiun. 22e0.75-8 
George N. T z 
O. P. Pile... 

W.H. Elliott. 
A.J. Holden... 
George B. Thom 


TENNESSEE. 
=—— ~~ = 7 
Insurance commissioner. . | Nashville. 
Compensstion inspector | Do. 
, Chief mine inspector i Do. 
District mine lospector, eastern division | Rockwood. 


District mine inspector, middle division. . 


i ine | ivisi -! Dayton. 
District mine inspector, western division. . 


-| Decherd. 


Wilbur A. Nelson. . State geologist, Tennessee State geological sur- | Nashville. 
vey. 
TEXAS. 
Pa ; ae per 
J. F. Fowlet cosas e602: Chairman, industrial accident board............- Austin. 


Bruce $. Gentry 
J. A. Uddeu 


State mine inspector | P. O. box 327, Rockdale. 
Director, bureau of economic geology and Austin. 
technology. | 
| 


P. A. Thatcher 


» Chairman, industrial commission. Pnsnssases 


UTAH. 


State Capitol, Salt Lake City. 


C.A. Allen..... -| Chief mine inspector for the Commission, Do. 
John Crass ford. - Coal mine inspector for the Commission. . Do. 
H. G. Snyder -| Metal mine inspector for Une commission. Do. 
dtate geologist....... Pen caswnscane sees Ar Agricultural College of Utah, 
Logan. 

VERMONT. 
John 8. Buttles...... se] Commissioner of industries... ........-.2.220e 0s .| Montpelier. 
Geo. H. Perkins......... State geologist, University of Vermont.......... | Burlington. 

VIRGINIA. 
John Hopkins Hall, jr...' Commissioner, bureau of labor and industrial | Richmond. 


A. G. Lucas....... a ataiaek | 
William Boncer | 
C. A. Metugh- 
Thomas L. Watson 


statistis. 


State inspector of mines, bureau of labor and Do. 
industrial statistics. 
449s AOe sane 25552560 Gonads Bi cdewieets dots wiades Do. 
.| Chairman, industrial commission Seine Do. 
Director and State geologist, Virginia Geolog Charlottesville. 
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WASHINGTON. 
Natne. Designation. Address. 
Edward Clifford......... Chairman, industrial welfare committee, De | | Olympia. 
partment of labor and industries. | 

Wm. R. Reeve.......... Chief minedinspector: .......cecce.. dees cecesea se 421 Perkins Building, 

| Tacoma. 
Geo. T. Wake..... | Deputy mine inspector.........2..-.-..cceeeeees Do. 
Solon Shedd....... Supervisor of ge shoes weew Ramah Seesaw an eee ieeae re Pullman. 

WEST VIRGINIA. 

| 
Leet. cosh oscctisese Commissioner, State compensation commission../ Charleston. 
R. M. Lambie....... -| Chief, department of mines...............00-000- Do. 
C. W. Stuart. ....... Mine inspector, district No. L........2... eee eee ee Thomas. 
W. H. Sandridge........| Mine inspector, district No. 2 ---) Grafton. 
Evan L. Griffiths... Mine inspector, district No. 3.. .| Clarksburg. 
William Moore. ..... Mine inspector, district No. 4.. Morgantown. 
W.B. Riggleman.. Mine inspector, distnet No. 5 Fairmont. 
A. E. Lafferty....... Mine inspector, district No. f Moundsville. 
Thomas Jarrett... .. Mine inspector, district No. 7 ..-+ Weston, 
VoE- Sullivan: s.2..2.3< Mine inspector, district No. &.. .: Charleston. 
Eli J. Masotr. ..0.2s0ckes Mine inspector, district No Do. 
Zach Evans....... Mine inspector, district No . Handley. 
John E. Hamilton. Mine inspector, district No | Eskdale. 
J. A. Porter.. 25... Mine inspector, district No -| Ganley Bridge. 
Harry Fryer............ Mine inspector, district No. 13......... ' Prince, 
Robert Lilly... Mine inspector, district No. W4......... Monnt Hope. 
W. L. McGinnis... Mine inspector, district No. 15......... Beckley. 
Wm. Gantz....... Mine inspector, district No Mullens, 
Thomas Stockdale. Mine inspector, district No Freeman. 
W. D. Lee...... Mine inspector, district No. . Maitland. 
Wm. E. Prenti Mine inspector, district No. .| Taeger. 
8. T. Lambert .. Mine inspector, district No. 2 .| Matewan. 
J. F. White. Mine inspector, district No. 21........... «| Logan. 
CEs -Fostercc.sziswasess Mine inspector, district No. 2 .| St. Albans. 
C. H. Hetzel, jr......... Director of mine rescue station -| Charleston. 
J.D. McCune........... Inspector of sand mines, ete. .| Martinsburg. 
TC, Whitews:icccc.c207: State geologist, West Virginia geological survey =| Morgantown. 

“WISCONSIN. 
Fred M. Wilcox......... Chairman, industrial commission............---+ | Madison, 
R. McA. Keown......... Engiueer, industrial conimission . . | Do. 
Arthur H. Findeisen....) Mine inspector, industrial commission... Do. 
W. O, Hotehkiss........ Director, geological aud natural history survey. . Do. 
ey poe ee a ee L — = 
WYOMING. 
A. D. Hoskins.......... State treasurer, workmen’s compensation de- ; Cheyenne. 
partment, 

Arthur Calv ey bse cess Assistant deputy and department manager 
Pete Patterson... <4) C 2oal- -mine aos tor, district ray J Sctiabeare ~) Que: ad Rock Springs. 


R. V. Hotchkiss... 
G. B. Morgan. . 


Sheridan. 
Cheyenne. 


PUBLICATIONS ON MINE AND QUARRY ACCIDENT STATISTICS. 


A limited supply of the following publications of the Bureau of 


Mines has been p 


rinted. 


the Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on pay- 


ment of the pric 


e of printing. 


Requests for copies should be addressed to 


Interested persons should apply to 


the Director, Bureau of Mines, for a copy of the latest list. 
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AVAILABLE FOR FREE DISTRIBUTION. 


BuLuetin 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar yeara, con- 
piled by A. H. Fay. 1916. 570 pp., 3 pls., 13 figs. 

Butietin 196. Coal-mine fatalities in the United States, 1919, and coal-mine 
statistics supplementing those published in Bulletin 115, with a list of permissible 
explosives, lamps, and motor tests prior to January 31, 1920, by A. H. Fay. 1920. 
86 pp. 

TecHnicat Parer 194. Report of the committee on the standardization of mining 
statistics, compiled by A. H. Fay. 1918. 57 pp. 

TecunicaL Parer 25). The production of explosives in the United States during 
the calendar year 1919, with notes on coal-mine accidents due to explosives, and a 
list of permissible explosives tested to March 31, 1920, by W. W. Adams. 1920. 
33 pp. 

TecHNICAL Parer 275. Quarry accidents in the United States during the calendar 
year 1919, compiled by W. W. Adams. 1920. 66 pp. 

TecHNIcaL Parer 286. Metal-mine accidents in the United States during the 
calendar year 1919, by W. W. Adams, 1921. 99 pp. a 

Tecunicat Paper 233, Coal-mine fatalities in the United States, 1920, by W. W. 
Adams. 1921. 112 pp. 

TecHnicat Parer 21. The production of explosives in the United States during 
the calendar year 192), by W. W. Adams. 1921. 44 pp., 4 figs. 

Tecunicat Paper 2)). Metal-mine accidents in the United States during the 
fiscal year 1920, by W. W. Adams, 1922. 99 pp. 

TecunicaL Parer 3)2. Coal-min2 fatalities in the United States, 1921, by W. 
W. Adams. 1922. 72 pp. 

TEcHNICAL PaPer 329, Quarry accidents in the United States during the fiscal 
year 1921, by W. W. Adams. 1923. 90 pp. 


OBTAINABLE ONLY THROUGH THE SUPERINTENDENT OF DOCUMENTS. 


Buvetin 96. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 25 cents. 
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